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1.0 INTRODUCTION

The Federal Aviation Administration, in 1972, issued Concorde SST Special
Condition 25-43-EU-12 which contains a new approach to a landing require-
ment. (See Appendix I) The Concorde requirement evolved through a series
of meetings between French-Anglo-United States Airworthiness Authorities.
The wore formal of these were designated French-Anglo-U.S. Supersonic
Transport (FAUSST) meetings. In FAUSST VIIL, January 1971, the final
framework of the Concorde landing requirement was established and sub-
sequent informal meetings between the three parties settled the details.
Part of the agreements reached during the nuserous discussions was a

U.S. commitment to evaluate the Concorde landing requirement to ascertain
if all facets of the requirement could be applied in a practical manner
without overburdening the certification test program. Immediately after
issuance of the Concorde Special Conditions in June 1972, the FAA placed a
high priority on obtaining the promised evaluation. The work that followed
resulted in the following contracts (arrived at through an open competition,
proposal and negotiating procedure) and agreements:

1. FAA Contract DOT-FA74WA-3344 with Lockheed Afrcraft Corporation for
lease of a L-1011, designated the base aircraft, for use in evalu-
ating the entire landing requirement,

2. FAA Contract DOT-FA74WA-3343 with Boeing Commercial Aircraft
Company for lease of an advanced B-737, designated as a supple-
mental aircraft, for use in evaluating a more limited portion
of the landing requirement, Included in this contract was a
Miles Trailer and Runway Wetting Services.

3. A letter of agreement with the National Aeronautics and Space
Administration for use of the NASA Diagonal-Braked Vehicle
(DBV), photographic coverage, and miscellaneous test equipment.

4. An interagency agreement with the U.S. Air Force for use of
their Mu-Meter, IAA DOT-FA74WAI-433.

5. A letter of agreement with Sweden September 20, 1973, for loan
and use of a BV-11-2 Skiddometer.,

6. Members of various aerospace industry organizations and foreign
airworthiness organizations were also invited to participate.
The invitations included Aerospace Industries Association (ATA),
Air Transport Association (ATA), Air Line Pilots Association (ALPA),
Allied Pilots Association (APA), Canada Ministry of Transport (MOT),
U.K. Civil Aviation Authority (UK=CAA), and French STAe .

The evaluation tests were accomplished at Roswell, New Mexico during the
period October 12-26, 1973. This report contains periinent descriptions
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of equipment, test procedures, test variables, test data, analysis of the
tests, application of results to swept wing jet transpor“s and minor
requirement modifications applicable to Concorde,

2.0 TEST EQUIPMEXNT

The Concorde Special Condition landing requirement was evaluated using two
aircraft. In conjunction with the aircraft tests, four, and at tixes, five
ground vehicle friction mcasuring devices were also tested to gather addi-
tional data for comparison with the aircraft wet stopping distances obtained.

2.1 Aircraft - Two aircraft, a Lockheed 1011 and a Boeing 737 - Advanced, were
used in the evaluation tests.

2.1.1 The Lockheed 1011l is a subsonic commercial transport aircraft powered
by three Rolls-Royce RB.211-22 high bypass ratio turbcfan engines. T\.o
engines are mounted in underwing pylons and the third engine is mounted in
the fuselage aft body. The wing has a 155 ft. 4 in. span, a reference area
of 3456 square feet and the sweep back at 0.25 chord line is 35 degrees.

The general arrangement of the aircraft is shown in Figure 1. The gross
weight was varied between 295,000 and 366,400 pounds for these tests. The
test aircraft was fully instrumented. The signal block diagram of the 1.-1Gil
instrurentation is shown in Figure 2, The list of instrumentation, including
accura.y, is shown in Table I.

2,1.2 The Boeing 737-Advanced is a subsonic commercial transport aircraft
powered by two JT8D-15 engines with target type thrust reversers, The
engines were mounted in pods beneath the wing as shown in the general
arrangement, Figure 3. The wing span is 93 ft,, has a reference area of

980 square feet and the sweep back at the 0.25 chord line is 25 degrees.

The gross weight was varied between 81,600 and 103,100 pounds for these
tests. The airborne tape recording system is shown in Figure 4, The list of
instrumentation, including accuracy, is shown in Table II.

2,2 Runway Wetting Equipment - As many as 10 water tankers, Figure 5, each
with a 5600 gallon capacity, were used to wet the runway for tests of the
aircraft and ground friction vehicles, 1Initially all ten tankers were used
to prewet the test section, As scon as refilling could be accomplished, five
of the tankers again wet the runway for a ground vehicle - aircraft landing-
ground vehicle sequence of operations, Subsequently, five water tankers

were used to wet the test section prior to each aircraft landing.

2.3 Friction Measurement Ground “'ehicles =« A total of five vehicles were
used during the program to obtain the friction characteristics of the dry
and wetted test section,

2.3.1 DpV~ Two diagonal-braxed venicles (DBV), ome owned by NASA and the other
owned by the USAF, wer: used during the test program, Figure 6, The primary
DBV used in this test program was the NASA DBV which is a 1969 Ford XL sedan,
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The vehicle is equipped with 2 high performance engine for rapid accelera-

tion and a diagonal braking syst.a to maintain stability and directional

control vhen braking (locked diagonal wheels) from high speed (60 m.p.h.) to 3
a stop under slippery rumway conditions. The vehicle v2ighed approximately )
5200 pounds in the test configuration with a driver and ¥ fuel loaé. The '
stopping distance, speed, and acceleration instrumentation on board the

PsV 1s listed in Table III. The primary stopping distance is Jbtained

froa variable 3. Alternate stopping distance measurements, ‘n order of
preference (accuracy) are variables 5, 6, and 8. The primary brake appli-
cation speed moasurement is variable 4. Alternate brake application speeds

in crde: of preference (accura.y) are variables 2 and 9. Positive indications
of diagonal-braked wheel lockeups were determined from variable 7,

2.3.1.1 Stopping distance instrumentation is calibrated by driving the DBV

over a 1000 ft. measured distan.e on a straight airport taxiway sectiom,

Ad justments necessary to match vehicle stopping distance with the measured

distance can be obtained by increasing or lowering the S5th wheel tire

inflation pressure. The stopping distance calibration on variable 3 i
automatically calibrates ground speed measured by variable 2,

2.3.1.2 The DBV vhen on test location (airport) is configured as shown in
Fizure 7. The diagonal pair of smooth test tires are ASTM -<acoth tread
test tires (Specification E-249) inflated to 24 psi. The opposite unbraked
dia,onal tire pair are standard road tires of good tread design inflated to
32 psi.

2.3.2 Mu-Meter - The Mu-Meter is a side forcc measuring trailer shown
diagramatically in Figure 8. The total wei:ht of the tvailer is 542 pounds .
of which about 250 pounds is removable ballast. The Mu-Mecter is towed by
any suitable automobile or light truck equipped with a suitable towing
hiteh,

2.3.2.1 The Mu-Meter ingtr_ mentition consists of a chart recorder which is
mechanically driven by the rear central wheel of the trailer. The recorder
drive iz arranged such that onc inch on the chart is equal to approximately
450 feet of rumway surface, The chart recorder has two chznnels; one for
recording the side force frictio) reading (Scale 0-1.0) and the other for :
use as an cvent marker (bulb operated). Towing speed for the Mu-Meter is
determined from the towing vehi~le speedometer.

2.3.2.2 The Mu-Meter friction reading (side force) is calibrated by means
of the frictior board provided with the Mu-Meter and according to the
inscruction manuai. It is important that the test tires be inflated to

10 psi and the rear central tire be inflated to 30 psi during calibration
and before testing. The towing vehicle speedometer is calibrated by running
over a measured distance or against another speedometer whose calibration is
known, The operating speed of the Mu-Meter is a constant 40 m.p.h. The
tread from new Mu-Meter test tires must be removed prior to friction measure- ]
ments by running the Mu-Meter on dry pavement long enough to remove the
tread design,
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2.3.3 Sweddish Skiddometer - The Skiddometer, Figure 9, is a three-wheeled
measuring trailer wvhich provides for the continuous recording of the braking
coefficiert of friction of rumsay surfaces. The three wheels of equal size
are conne._ted mechanically so that the center wheel rotates at a constant
brake slip ratio of about 17 percent. The total weight of the vehicle 1
792 pounds. The outer tires are inflated to 25 psi and the measuring wheel
pressure is 17 psi. The operating speed of the Skiddometer is a constant
40 u.p.h.

2.3.3.1 The torque applied to the test wheel due to friciion was measured
by a spvcial torque transponder. The speed of the trailer is mcasured by
a tachometer generator, driven by a roller chain, A cable between

the trailer and the- towing car connccts these electrical signals

to a strip chart recorder beside the driver where the momentary value of
friction coefficient as a function of surface length can be recorded. The
measuring system is powered from the battery of the towing car (12v D.C.)
and the duration of measurement is contrvlled by a toggle switch., Recording
range of the friction coefficient is from O to 1.0. A value as low as 0.05
can be clearly read (deflection of 5mm). The sensitivity of the measuring
system is such that the accuracy is within +1.5% at the miximum end of the
recording range, and therciore, the accuracy is estimated to e within 2 to
3% totally,

2.3.4 Miles Trailer - The Miles Engineering Company, Ltd., version of the
U.K. Road Research Laboratory trailer, Figure 10, is a single wheel trailer
that measures the locked wheel braking force coefficient. The 16 inch
diameter, 4 inch wide tire is inflated to 20 psi, and is loaded to 317 pounds,
The brake is actuated by a vacuum servo controlled by the operator in the
towing vehicle. Braking forces are measured by means of a torque arm attached
to the brake, operating a strain gage link which actuates an electronic pen
recorder with a moving chart. Calibration is checked at frequent intervals
by applying known braking forces to the trailer wheel. Data points are
obtained between 85 and zero knots as the vehicle slows down over the length
of the test section,

2.4 Other Ground Instrumentation and Equipment

2.4.1 Water Depth Gages - Water depth on the runway was measurad by a gage
designed by MASA. The gage works on the principle of reflectivity. Plexi-
glass rods of different lengths that protrude through its body are calibrated
and marked with numbers from 0.0 to C,10 inch to indicate water depth.

Since water is highly reflective and wi ll reflect more light than the runway
surface, rods that are not touching the water will appear lighter than those
that are touching or submerged in water. The dark rod with highest number,
therefore, indicates that the water depth is between this value and the

next higher rod number.

2,4.2 Runway Markers - Three lead-in and seven test section portable tripod
markers were located along the pilot's side of the runway at measured inter-
vals along the test section. The lead-in markers were yellow and the test
section markers, lettered A to G on a red background served as reference
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points to the test crew for marking significant events.

2.4.3 Armospheric Data - Vind, temperature, barometric pressure and other
pertinent data were obtained from a contractor furnished weather station
located approximately 150 feet from the edge of the rumway, midway of the
test section,

2.4.4 Communications - Primary communications were on 123.15 My for the
ground control to aircraft link and 123.25 MH; for the ground control to
ground vehicle link. An auxiliary channel of 171.15 MH; was used for ground
crew communications. 1In addition the Roswell tower ground control frequency
of 121.9 Mi, was used for traffic control of the ground vehicles between
test runs,

2.4.5 Photographic Coverage - Movie and still photographic coverage of the
tests was ootained by NASA and by each of the prime contractors. Approxi-
mately 3400 feet of 16 mm color movie film was used by NASA in recording
the test program, Footage from Lockheed and Boeing are also available for
use in a possible future documentary film.

3.0 TEST VARIABLES

3.1 General - In ordex to assess the effects of speed, approach angle, etc.
on the total landing distance the following parameters were varied during
the test program: Approach speed, approach path angle, touchdown rate of
sirk, 1 Jing weight, brake application spced, reverse thrust, dry and

wet runway conditions,

3.1.1 Table IV depicts the run schedule with the parameter variables for the
L'lGll.

3.1.2 Table V depicts the run schedule with the parameter variables for the
B-7370

3.2 Ground Vehicle Test - On October 15, and October 22, 1973 a separate
set of ground vehicle tests were conducted to: (1) establish the appropri-
ate speed and instrumentation calibration, and (2) to obtain data on the
test runway in both the dry and wet conditions.

3.2.1 On October 15, 1973, due to mechanical problems with the Skiddometer,
only the NASA DBV and USAF Mu~Meter were tested. Three sections of the
runway, designated A-B, C-D, and E-F, Figure 11, were tested in a wet
condition, Dry friction values were also obtained by both vehicles. The
data sample was too small to analyze but the values obtained are shown in
Table VI.
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Table VI
DBV and Mu<Mcter Results from
October 15, 1973 Tests on Runway 03
Roswell, N.M.

Test DBV 1 Mu-Meter
Scvction SDR SDR Avg. 40.
A-B 2.52 397 .28

C"D 2. 165 . 4“'8 o 24

E-F 2.72 .367 .23

3.2.2 On October 22, 1973, the following gronnd vehicles were tested on four
sections of runway 03 at Roswell, N.M.:

1. Mu-Meter

2, BV-1ll-Z Skiddometer

3. NASA DBV

4, Mile: Trailer

5. USAF DBV
ine four sectiuns were A-B, C-D, E-F and X-X. The latter correspends to water
depth measuriny station 13 and 14 shown on Figure 11 and consisted of rela-
tively heavy rubber deposits on the concrete surface. The data are summarized

in Table VII.

4,0 TEST PROCEDURES

4.1 Dry Runway - Landings on the dry runway were conducted as rapidly as
brake cooling and weight changes could be achieved in order to cover the
weight and approach path angle range desired. A stabilized approach speed
was ¢stablished far enough out on the approach path so that a power setting
could be established to achieve stabilized flight along the sclected flight
path augle, Prakes were applied at varying times after touchdown and maxi-
mum anti-skid braking was used until the aircraft came to a complete stop.

The landing flave was accomplished to approximate a 3 ft./sec. touchdown rate.

4.2 Wet Runway - Wet runway landings required more preparation and a closely
coordinated operation to obtain the required number of landings in the time
available, The procedure consisted of the following sequence:

(1) Prewet the runway test section, Ten water tank trucks, each of
approximately 5600 gallon capacity, were used for this operation,
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The tankers were deploved in twe jroups ot Hive cach acres.
the rurwave i sccoad - roup of tankers 1ol baved the Hirse
roup at av interval o approximately 1000 feet,  The Lim Lo
wet approximately S000 1eet of ruway was 15 minotes,

After tiw provettims the prowsd test crew  cousistin, of Ut
srousd triction oeasuciny vehicles, the (eam to obtain
witer depth owdasarements, the wind station, touchdows
observers, cameram and test control station were deployed,

The test aircratt was dispatibed just prior to wetti oy the
renway tor a test comdition,

Five tanher truchs were used to wet the test section, The
tankers woere deployed In two croups with three abreast in the
Iead, positioned oa the left side of the rumway center line,

The wtwo remainim; tankers started approximately 1000 fecet be-
hind the lead tankers and adjusted speed in order to cateh up
with the lead tanker at the ead o1 the test scection,  Tasker
positions on tie lett side ot the rumway wece dictated by the
rurway conficuration which was a tilted slab having a transverse
slope ot 1 percent it to right, The wetting time ncrmally
tovx 14 to 15 alnates.

Eiht vater depth rwasurement stations were used for these tests,
Measuremwents wore taken on the runway center line and approxi-
adtely 12 feet either side of the center line at cach station,
The measurcment positions were marked by a painted circle to
cisure consistent measurements, Measurements were made three
times during a test; the first, immediately after the last
water tarkers passed cach measuring station; the second, after
the aircraft landed and came to a stop; and the third, after
tite last pround vehicle run of the sequence, A potential total
of 72 data points for cach test were obtained as a function of
time, In some cases, conditions precluded obtaining all of the
planned measurements.

Imuediately after the initial watcer depth measurement the ground
friction measurement vehicles were dispatched in the following
order?

1. Mu=Meter - left or ¢center line Y Run in
2. BV=1l-2 Skiddometer - right of center line Parallel
3. NASA DBV - left of center 1ine Run

4. Miles Trailer = right of center Yine in

5. USAF DBV (when available) - left of center 1ine ] Sequence

(On some runs during the L-1011 tests the positions of the
vehicles to left or richt of the center line were changed in
order to obtain data on differences in measurements due to the
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difference in water depth that existed on either sid: of the
runway center line). !

The .round vehicles were recycled back to the end of the né/-
way while the airplane Janded, and as soon as the water ‘épch
neazurements were made and the aircraft was clear of th
runwa f, a seconde sef of ground vehicle measurements wa

made.

(7) The aircraft was positioned so that it could be land
clusely as possible to the time the last ground velr
dgparLed the ranvay, The total cycle time from the beginning
of wettin. to the final measurement of water depth took
approximately 25 oiautes,

fac-gbuve procodury was ripeated for cach wet landing schedule, The tine

of vacit pnass oi tne procedure was recorded so that a time correlation
vl data wich the aircrart landing could be obtained,

5.0 TEST DATA SUMMARY

3.1 Ground Lehicles - The data from Table VII have been plotted in Figures
2 through 18 to ascertain the relationships between the vehicles. DBV data

are plotted as 1/SDR to vbtain the same level of units as obtained by the

other vehicles., The data from the Miles Trailer was interpolated to obtain

A value at an arbitrary speed of 30 knots for use in these comparisons. End
points on the 1/SDR and Mu scales for each vehicle were used to aid in trairing

the data. At the low end a Mu value of zero was used except for the DBV where
the unbraked, free roll, distance was used in determining the lowest 1/SDR
value, Dry end points correspond te the best demonstrated values for ecach ot
the vehicles tested. Data fairings are non-linear except for the two DBV's
and fit che trend of data points very well., It can be seen in Fisure 19 that
the vehicles relate one to the other uwithout rezard to measurement precision,
Tne data for the DBV, Mu-Meter and Skiddometer are compared to that obtained
durin. the ICAO tests, Reference 1, and it can be seen in Figure 20 that the
trends obtained from the two test prosrams are similar in the friction coeffi-
ciunt range below 9.5 but are significantly different at higher Mu values.

This iz due to the fact that dry end points were not used in the ICAO analysis.
A noa-linear analysis was used in the ICAO evaluation, however, to influence
the final line fairings used in Reference 1. The precision of measurement,

one vehicle to another, on the Roswell runway is only fair, The two DBV's
tested at Roswell .ave results with a precision et approximately +77 on a point- !
Ly-poiat basis and two Mu-Meters tested during the ICAO tests show a precisio:n
of approximately +8 percent, which is about the best that can be expected
between the same tyne of vehicles, Precision of the relationships between

3 vehicles of lif¢erent types, i.c. DBV/Mu-Meter, Mu-Meter/Skiddometer, ctc.

can be considerably poorer as was shown in Reference 1.

5.1.1 Fivrure 21 shows the variation in vehicle results with time on the
four runway scctions tested, A close examination of the data in this Figure
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also indicates that the data trends of Fi.ures 13 throuxh 18 are none-linear.
A similar non-linear trend of DBV/Mu-Meter data was noted in the results ob-
tained from tests conducted by FAA/NMASA/USAF in 1972, Reference 2. Fivure
22 shows the variation of pround vehicle data with water depth during the
October 22, 1973 tests. 1t may be observed that the DBV tends to better
delineate the difference in slipperiness of each of the test section than
cither the Mu-Meter or Skiddometer.

5.1L.2 Az alternate view of . round vehicle measureoents is concained in
Fi.ares 23 throuch 20, whercin the data obtained in conjunction with air-
craft tests are shown, In Fisure 23 the wo DBV's are compared on a point

by point basis and on the basis of an average SDR over the aircraft test
section,  In the first case the data scatter is of the order of +7 percent
while tor the average values the scatter is only of the order of +3.3 percent,
Thas it may be concluded tiat, over the length of the aircraft test section,
tie USAF DBV yivlds the same SDR as the NASA DBV within 7 percent.

The U"SAF DBV used ia thesce tosts was a Plymouth Sate lite $tation wazon, It
welshed 4580 pounds coopared to 3320 pounds for th .. DBV. Sand baus
were added to the USAF DBV to bring its weigsht up to 5520 pounds for L5 stops
a.d thea removed.  Varvin. weignt had lictle effect on the results as can

be sven in Fiiure 23, Ficure 24 presents the DBV/Mu-Meter data in their
normal measurenent modes, Tt is interestine to note, for the same ranxe

of wetitess oonditicns, the spread in the results from each machine are
considerabiv ditterent, Tie DBV shows a teotal spread of 210.7 to +11.8
percent whereas the Mu-Meter shows a total measurement spreacd of i}j to

+34 percent.  Further, the data indicate a linecar relationship on this plot
congiroiny that the fairine 1n Ficure 13 saould be non linear, Ficures 25
and 20 show rae reilationships petween tic DBV and the Miles Trailer ard tae
EV-11-? Skiddoseter respectivelv. It may be observed that the runway test
section triction spread about the mean tor the wetness conditions experienced
are, in alphabetical order:

DBV +10.7 te +11.8 Percent
Miles Trailer +16 to #21 Percent
Mu-Mcter +33 to 3% Percent
Skiddometer +18 te 423 Percent

5.2 L-1011 - A summary of pertinent test conditions and results for the
L-10l1 is shown in Table VIII. A total of 55 tests were completed, four of
which were controllability tests. The remainder encompassed 26 dry runway
landings and 25 wet runway landin,s. Of these, 3 wet and 15 dry landings
were utilized to obtain data for only the air and transition sexments. The
remainder included braking to a full step. The full stop tests included
maximum antiskid braking on all runs, Of the full stop tests, & stops used
two engines In reverse and 4 stops used only one ens ine in reverse, During
these tests the target rate of sink at touchdown was 3 feet per second.
Test results varied from 1 to 3.5 feet per second, The mean value for all
the L-1011 tests was 2.386 with a one standard deviation of #1.03,
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5.3 B=737 = A summary of pertinent test conditions and results for the
B-"37 is shown in Table IX. A toral cf 29 tests were completed, All but
two tests included all three landing segments. One included air and transi-
tion seaments and one was for the air run scgment only, Fifteen dry runway
tests were included. 0f the total, 16 were conducted with one engine in
reverse, For the remtinder, the engines were at idle forward thrust., The
tarwetl rite of sink at touchdown was 3 feet per second, Test results varied
from bote 3.2 feet per seconds  The mean value for all the B-737 tests was
2.5l with a one standard deviation of +l.11.

S.» Tifteen water depth measuring stations were established over the length
of the test runway as is shown in Figure 1l. The first eight stations were
ascd Jdurine the aircraft tests. The water depth data obtained during the
aircraft tests arce susmarized in Tables X and XI for the L-1011 and B-737
respectively,  In order to simplify the use of the data, the recorded times
cf measurements at each station were averawved to produce the times shown in
Tarles X and XI. The data were tnen plotted in two ways., Figures 27 and 29
st the overall averave water depth plotted as a runction of time with the
aircra:t lancing time marked, These plets yiclé the average water depth that
tme aireraft experienced during the landing., Firures 2% and 30 show the data
fur tae polats to tae left aad risht of the runway centerline plotted versus
tia, Tne srounc venicle run times are noted on each plot so that the
A% ri.e water depth alon: the venicle path may be determined. These data also
rovide tircrmation necessary to adjust the ground venicle friction data to
e titie 2 2ae aircraft landise by use of the followine relationships:

N

SDR, = SDRj - H (SDk, = SDKp) 1)

waure SDRyc ® Averace DBV Stoppirs Distance Ratio at Time of Aircraft Landing,

n

Avera.e of three DBV SDR's During Run Before Aircraft Landing,
SDRy = " " " Y"Atter "

T} = Time o1 First DBV Run.

-~
2
i

Time of Sccond DBV Run.
Tac = Time of Alrcratt landing.

ve -

ol S irdAllhy, MUoeMbint, SKEDDOMELER

(s = U1+ (Cac-Tp (2 - Q1
1 e e

Pa, o 10

e+ et i e s AL e T R i
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where: /,‘ AC = average ground vehicle friction coefficient at time of air-
craft landing, The sevalues of the Mu-Meter and Skiddometer
are the average values realized over the test section obtained
at a constant speced of 40 mph., The sivalue of the Miles
Trailer is the average values of points taken from 85 to
zero knots over thc test section,

’l\l = Averapge ground vehicle friction coefficient during run

before aircraft landing,

"2

[}

Average ground vehicle friction coefficient during run
atter aircraft landing.

Ty = Time at first ground vehicle run,
Tac = Time of Aircraft Landing,
I2 = Time of second ground vehicle run.

Finally, Tables XII and XILI present a time oriented tabulation of the
averave water depth data and average grounc vehicle friction data for

use in comparin; the ground wvehicle results and in comparing the ground
vehicles with the aircraft performance. These tables also define the

lanes in which the ground vehicles operated. Changes in lanes were made

op October 25, 1973 to provide data from which differences between left and
rizht lanes may be determined. It is to be noted that the BV-11-2 Skiddometer
utilized its normal treadea test tire during the B-737 tests. During the
L-1011 ctests the treaded tire and a smooth tread tire were tested. The
smooth tread tire was used in order to eliminate tire tread effects on the
wetted surface. In addition; the Miles Trailer used its normal pattierned
tire, althoueh it has been shown in Ruference 7, thal there is a signifi-
cant difference in friction values as measured by the patterned tire and the
smooth tire., The averaye friction coefficients of the patterned tire are
higher over thc total speed range than those measured by the smooth tirc.
Further analysis is necessary to ascertain the meaning of these differences
when comparing with other vehicles or aircraft.

5.5 Fiyures 31 througk 33 respectively show the variation in aircraft and
sround vehicle data with water depth. 7The aircraft data are shown only

tor the case where engines were not reversed and the number of data points
is insuificient to define a firm pattern., A trend is more pronounced for
the L-10Ll1l than for the B-737, but a wider variation of water depth would

be necessary to establish a {irm trend., The variation of ground vehici-
measurements with water depth may be observed in Figures 32 and 33, For

the L-1011 tests the Miles Trailer appears to bext delineate the differences
in the right and left side of the runway., The Skiddometer and Mu-Meter show
a significantly larger data sca“ter than cither tiue Miles Trailer or the DBV.
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6.0 AMLYSIS OF THE EVALUATION TESTS.

6.1 General - The aircraft test propgram was designed to obtain data for

cach scgment of the landing., This encompassed variations in approach speed,
approach angle, time of brake application afte: touchdown and ratc-of-sink at
touchdown., The detailed aircraft test data are contained in Refercvnces 3 and
4. Pertinent curves and explanations are contained hercin to show the etiects
of the variables on the aircraft performance. Ground vehicle data has been
summarized {n paragraph 5, above. Detailed raw test data from which the
ground vehicle summaries were made are on file in the FAA and/or are contaianed
in Reference 5.

6.2 Air Run Distance - Air run distance from 50 feet to touchdown has been
analyzed as a function of initial approach speced, flipht path anile, speed
bleed (50 feet to touchdown) expressed as VTDIVAPE’ and air time from

50 feet to touchdown., Figure 34 shows the L-1011 test results as a varia-
tion of air time, At,, with tlight path angle and approach speed. These
data are cross plotted in Figure 35 for ecase in obtaininy data for inter-
mediate speeds. The effect of air time on the speed bleed factor or VTD/
Vopp is shown in Figure 36. The information from Figures 34 - 36 is used
to compute the air-run distance as follows:

sa= (app 4+ VM) ac, )
where SA = Afr distance 50 ft, to touchdown, feet,

Vopp = Approach speed at 50 ft. altitude, ft./scc.
Vop = Touchdown speed, ft./sec.
Ata = Air time, 50 ft, to touchdown, secconds,

The B-737 aircraft was not tested over as wide an angle rance as the L-1011
and the data are such that any speed cifects are not readily discernable.
Figure 37(a) relates the flight path angle to air time for all speeds tested.
Extrapolation of the curve to higher approach angles was accomplished using
geometric limits as a guide. The data for the spedd bleed factor as a
function of air time show considerable scatter. It appears that for air
times up to 6.5 scconds there is no appreciable speed bleed ¢ffect. Bevond
6.5 scconds air time there is an appreciable effect. Figure 37(b) is used
to obtain Vp/Vppp.

6.3 Transition Distance - The transition distance from touchdown to the
point at which maximum antiskid brakiny is applied is determined from the
data contained in References 3 and 4., Both aircraft utilized automatic
wing lift spoilers. The speed from touchdown to brake application is
expressed as Vga/Vqp and is shown as a function of At from touchdown to
brake application in Figuie 38 for the L=-1011 and Figzure 39 for the B=737.
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Informat.on from these curves is used to compute transition distance
as follows:

5T = (Vip + V) at
BA )
——
where S.r = Transition distance, touchdown to brake application, feet
Vip = Touchdown speed, 1t./scc.
Vgy = Brake application spced, ft./sec.

Atgy = Time from touchdown to brake application, seconds.

An cxamination of the wheel spin up times on the wet surface at Roswell,
N.M., shows that for both aircraft it sometimes can take on the order of two
seconds for wheels to reach synchronous speed in the absence of braking.

The average test brake application time from toi:chdown was 1.47 seconds for
the L-1011, 1,04 seconds for the B-737 with flaps 40 and 1,56 seconds for
the B-737 with flaps 15. Application of brakes prior to the wheecls reaching
synchronous speed on a wet surface can reduce the overall braking

cfficiency (Reference 3). Th -, 1t appears necessary to delay braking on a
smooth wet surface until the wieels have reached their synchronous rotational
speed, In the cases of the two aircraft tested, a time delay of 2 seconds
should be uscd when the aircrafe are landed on a smooth, wet surface having
0.02 inches or more wate: depth,

6.4 Stopping Distance - The stopping distance scgment is the most difficult
of the three sepments to determine. The stopping distance data were first
torrected to zero wind and plotted as a function of UVZBG, where W = weight
in pounds, and Vg, = yround speed at brake application in knots. lots for
the two aircraft are shown in Fixures 40 and 41 respectively. These plots
torm the basis fur determining the aircraft wet-to-dry stopping distance
ratio(SDR), For any particular wet stop the value of WV2g; is determined
and trom Ficure 40 or 41 th. dry stopping distance is obtained from the

linc faired through the dry data points. The actual wetl stopping distance
is divided by the dry distance to obtain the SDR. The dry data were obtained
for a range of WY2R; wiere both W and Vg 2 yere varied and the scatter indi-
taerw Lo taared oy AT repreeset l? reicoqr le veipht and velocicy

w4 reloas tooait reonr v of +10 percest or less.  This is normal accuracy
for a test of this type,

h.4.1 The next step in the process was to determine the averape effective
brakin, friction coctficient, /L!B, for the dry and wet stopping conditions,

The followin. equation from Rceference 6 was uscd:

2
(1.h37%) (v, - vw)z + T.".&N_é

1
- - Cpeq pug S )
78 —GTRMS “W
Me = 2 - X e ¢
1 - (’L(; qRMS bw
—_—
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vhere: S3 = Stopping distance, feet
& = Acceleration of gravity = 32,174 ft/sec?
Vy = Brake application speed, KTAS

V, = Wind Velocity, Kt. (+) Headwind

TrMs = Root mean square value of thrust over the stopping interval, 1b.
W = Yeight of the aircraft, b,

Cpg = Drag coefficient during ground roll

Ci;c = Lift coefficient during ground roll

Sy = wing area, ft2

q = Dynamic pressure, 1b/ 2 at .707 vy

® = Runway slope (+) uphill.

Lelotl

Constants for computing drag and lift,
; D=1 , Sy Vi Cpc Cc == 180

¥ 0 sung Cc Cp; = +232

Sy = 3456 Ftl

L

ad e e

Drag is figured at .707 Vg,

3 Vga = KTAS

1(.002378) o (3456) (.707 V“)Z (.232) (1.6878)2

1.3574515 o Vi

L= 1 (.002378) o (3456) (707 v ) (-.180) (1.6878)°
2

.. 0 u2
= I.OSBIQ)OV BA
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i Lo o alle. i "™ e




R T S S S i S S A T

B-737  Cpg = .285 Sy =980 fe.2 ¢ = .242

1 (.002378) o (980) (.707 Vp,)2 (.285) (1.6878)2
2

= .472861 ¢ V&AZ

L = 1 (.002378) o (980) (.707 VBy)2 (.242) (1.6878)2
2

2
= .4015171 ¢ VB,

For both Aircraft

(1.6878)° = 0.0442697
2(32.174)

The values of ALy for the dry runway are shown in Figures 42 and 43 for the
L-1011 and B-737 respectively. The data were obtained from page 7.6-1l1 of
Reference 3, pages 12 and 13 of Reference 4, and add‘irional calculations by
FAA to include the reverse thrust test points, Table XIV presents an
cxample of the [ty calculation. The RMS thrust vilues used in these
calculations were obtained from computer printout of thrust versus speed
included in Reference 3 and 4. As a check of the correlation, calculations
tor the L-1011 were made using the thrust velocity data of Figures 44 and
45, Calculations are shown ia Table XV and the correlation plot is presented
in Fivvre 46 indicating the adequacy of the precedure used. The following
equation for stopping distance, from Refercnce 6, was used:

s = (L.6878)% Wiy - 1, -v)? (6)
(Tams - Dpu) - At b (W-Lgrms) - WP 2

where: S = Stopping distance, feet

W

Aircraft landing weight

n

g = 32,174 fc./sec.?
V, = Airspeed at brake application, KTAS
V,, = Wind velacity, kts. (+ Headwind)

= Root mean square value of thrust over the stopping interval,
lbs.

-3
Z

DpMs = Root mean square value of dray over the stopping interval, 1b.

Lpmg = Root mean sjuare value of 1ift over the stopping interval,.lb,

p = Runway slope, radians,(+ uphill)
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6.4.1.1 Utilizing the aircraft SDR's obtained as described abuve, the

At Bpgy faired curves of Figures 42 and 43, and the AL Bypr values for each
of the wet stops, a ratio of AlBo ./ /vLB‘ln. was obtained and plotted against
the SPR in Figures 47 and 48 for tgg two aircraft. In the case of the L-1011
the data show little scatter and provide a well defined relationship. For the
B-737 the scatter is significantly larger but the relationship defined by the
faired lines is very close to that of the L-1011. With these relationships
established it is a simple matter to utilize the SDR as a parameter in com-
puting wet stopping distances.

6.,4.2 During this test program, main gear tires that were naturally worn to
an 80% worn condition were used on both aircraft. For the B-737, however, a
series of six landings were made with recapped tir-.s having a full tread
thickness but with only a 20 percent groove depth, roughly simulating an 80%
worn condition, With these tires wheel lockups were experienced on 5 of the
6 landings. In order to determine the magnitude of difference in tire roll-
ing moment of inertia and friction characteristics, NASA agreed to conduct
tests at the NASA landing loads track to ascertain such differences. It was
considered by all parties that such data might explain why wheel lock-ups
were obtained on the manufactured “worn tires" as opposed to no lockups on
the service worn tires. Table XVI contains the moment of inertia data and
shows that the manufactured tire had a 10,67 higher roment of inertia than
the service worn tire. Table XVII presents the friction results for two
test surfaces evaluated, one with a texture depth of 0,22 mm and one with a
texture depth of 0,14 mn, These data are plotted in Figures 49 and 50 and
show that the manutactured tire displays a lower friction value over the
speed range for both skid and peak friction levels than the service wora
tire. Time required for wheel spin-up after brake release was also determined
and Figure 51 shows that the longer spin up time is associated with the simu~
lated worn tire. The difference in friction levels between the two tires is
attributcble to the fact that the average depth of grooves in the simulated
worn tire was approximately one half that of the service worn tire (0.041
inch compared to 0,104 inch). This arises nrimarily from the deeper out-
side grooves of the naturally worn tire. The larger average groove depth of
the service worn tire suggests a better drainage capability on wet runways
than can be obtained with the simulated worn tires. This results in better
tracticn capability during wet runway cperations, The combined effects of
lower friction and higher rolling moment of inertia of the simaulated worn
tire contributed to tie higher spin-up times.

6.4.2,1 The data obtainad by NASA have been compared to the effective
braking friction coefficient obtained by the B-737 at Roswell, N.M. Figures
52 through 5¢ show this comparison for the naturally worn tire and it may be
observed that the aircraft braking friction coefficient is only slightly
higher than /A'SKID and considerably lower than l‘max' Figures 57 through
62 present the comparison for the simulated worn tire. Figures 57 shows a
similar trend to the naturally worn tire since there were no prolonged wheel
Lockups on this test. For the remainder of the simulated worn tire tests,
however, the comparison shows that, with locked wheels, the effective air-
craft braking is lower than /LLskid- This is attributed to the low friction
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associated with rubber reversion in the tire fooc print during the flight
tests.

6.54.2.2 The data obtained by NASA are based on singie-cycle Lraking tests
on the wet track surface to define the pt g and A gkid tire friction
boundarics over the test track speed range (0~115 Kts.). The magnitude of
the £ nax data might decrcase sligatly under multi-cycle testing. On the
other hand, the surface macrotexture of the Roswell, N.M. runuay, aad of
test surface *]1 at the track are comparsble (0.216 sm for Roswell and

0.22 mm for the track). There is the possibility that the microtexture of
the twe surfaces are somewvhat different but it is believed that the friction
cocificients obtained by NASA at their test track are representative of the
levels that would be obtained on the Roswell, N.M, runway 03, Thus, the
comparisons shown in Figures 52 through 62 are considered indicative of the
truc test conditions,

6.5 Longitudinal Control - Concorde Special Condition F-20(e), longitudinal
control, vas evaluated on the L-1011. This requirement calls for sufficient
mancuvering capability to obtain a positive and negative 0.5g relative to
unaccelerated flight in the landing configuration at scheduled approach
speeds and on an appraach path angle of -30, This test was performed with
all engines operating and pull ups to 1.56 and 1.59g were conducted without
experiencing the stall warning (stick shaker operation or buffet) demonstra-
ting tnat the requirement is reasonable and attainable on a representative
modern jet transport aircraft.

6.6 Comparison of Aircraft and Ground Vehicles - A comparison cf the ground
vehicle measurements and aircraft stopping performance was made to determine
the nature of relationships that exist. An initial comparison utilizes the
aircraft SDR index. This is compared directly to the normal ground vehicle
friction measurement output as follows:

Vahicle Qutput
DRV SnR
Miles Trailer /“ng/ Mo T Area under JL\/VeIOcic_v curve-dry
‘ Area under (i./Velocity curve-wet
Mu-Meter Averaze Mu-Meter reading @ 40 mph
Skiddometer Average Skiddometer reading @ 40 mph

The BV-11-2 Skiddometer was tested with its normal treaded tire during the
B-737 tests and with both the treaded tire and a smooth tread tire during
the L-1011 tests.

6.6.1 A summary of time correlated data is presented in Table XVIII. For

simplicity the Miles Trailer data is shown as the average Atrealized from

85 to 0 knots speed. In addition, A Bppy/UB ratios have been shown for
X / EET

aircraft runs where no reverse thrust was used. These data are explained
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in para. 6.6.2 below. Table XIX presents a summary of aircraft and DBV
data obtained from other test programs. Thesc data have been used to augment
the data obtained during the October 1973 tests at Roswell, N.M.

9.0.2 The inicial comparisons of ground vehicle test results with those of
the aircraft are presented in Fipures 63 through 66. In these charts the
aircraft SDR has been compared to the ground vehicle normal mode of measure-
mcnt.  There is a good relationship exhibited between the L-1011 and DBV
over the SDR range from 1.5 to 2.7. The relationship with the Mu-Meter is
also good but there is a lack of information at che lower aircraft SDR values
and the Mu-Meter points exhibit a somewhat wider variation than do either
the aircraft or DBV, Fipure 64 shows the L-1011 comparison with the Milex
Trailer and the BV-11-2 Skiddometer. 1In the case of the Miles Trailer, the
/‘DRX/¢1&H¥T ratic has been used for comparison where the values represent
the ratio of the areas under the A{/Velocity curves from a speed of 85 to 0
Knots for the dry and wet conditions respectively. The data from Reference
5 was used to determine the ratios. The relationship with the aircraft
shows considerable scatter and there is a lack of data at the low aircraft
SDR's which makes the comparison incomplete. The DBV line has been imposed
as a rcrerence., Since the Miles Trailer uscd a patterned trcad on the test
tire for these tests the data are not indicative of values that might have
been obtained with a smooth, or bald tread tire. Reference 7 contains some
data that shows that a smooth tread tire exhibits less friction on a wetted
surface, Data obtained with such a tire would tend to increase the Miles
Trailer AMypy/ Atypr ratios and might bring the data closer to that demonstra-
t«d by the DBV, The BV-11-2 Skiddometer data shows a significant difference
between the data obtained by the smooth and trecaded tire. The level of the
friction values obtained with this device are higher than for the Mu-Meter,
but this is expected since the Skiddometer measures closer to the ACp,x
value. The scatter of the Skiddometer data, for the sauc range of wetted
conditions, is somewhat less than that exhibited by the aircraft, when the
smooth tire data alone is considered.

6.6.2.1 The data for the B-737, in Figures 65 and 66, show much the same
trends for DBV and Miles Trailer as was shwn for the L-1011l, In the case

of the Mu-Mcter, however, the data shifted to a lower Mu-Meter reading for

a comparable aircraft SDR. The data obtuined from the Skiddometer r.sing the
treaded test tire matches that from the L-101l tests. Thus, threc of the
four vehicles cach show a basic relationship with the two aircraft., Figure
67 is presented to summarize the DBV and Mu-Meter results obtained for the
L-1011 and B-737 and to show how these two aircraft/ground vehicle relation-
ships comparc to results obtained from previous test programs involving air-
craft and ground vehicle friction measurements, It may be observed that
there is a similar and close relationship between 4 of the 5 aircraft tested
with the DBV whereas only 2 of the 4 aircraft show the same relationship to
the Mu-Meter. 7The theoretical aircraft braking efficiency, g , lines shown
on this chart are related to a A,y value for a low friction wet surface

and have been obtained from a current NASA/FAA digital computer simulation
study. This comparison indicates a considerable reduction in braking effici-
ency of the aircraft as the wet runway surface exhibits lower friction values.
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This trend is confirmed by the data previously shown in Figures 52 through
56 wherein the aircraft cffective braking friction coefficient was shown to
be closer to the level of Atgkid than to [(g,y.

6.6.2,2 The resulrs of the aircraft/ground vehicle comparisons from the
L-1011 and B-737 cests indicate that further analysis should be made to
investigate alternate methods of comparison, This will have to be accompli-
shed at some later time in order not to delay the timely issuance of this
report.,

7.0 APPLICATION OF RESULTS

The precediny paragraphs have presented the pertinent L-1011 and B-737 flight
test data obtained during the Concorde Landing Kequirement Evaluation Tests.
Rerferences 3, 4 and 5 contain considerably more detail and will remain on
file at the FAA for future use. Therc remains the task of examining the
cffects of the Concorde landing requirement on the two aircraft tested and

to indicate any changes that may bc necessary to the Concorde requirement
itselfc

7.1 The inicial procedure used to establish reference landing distances aund
scheduled runway lengths for the L-1011 and B-737, using the Concorde landing
requirement as a basis, is based on the tollw ing assumptions:

1

Vmin vslg

1

VREF = VAPP = 1.3 "31,; and 1.3 \'slg 4+ 10 kts. (Abuse coadition)

Initial flisht path ancle, Yi = =3°

Abused " ", Ya = =20

Jime delay from touchdown to brake application = AiBA = 2 sec.
N-1 engines in reverse duriny stop,

These assumptions are based on the facts that (1) there is no Vpj; comparable
to the Vmir obtained on the Concorde delta wing configuration, (2) the
initial approach anyle of 3 is consistent with current Catewxory III approach
criteria, and (3) the observed wheel spine-up characteristics on a smooth wet
concrete runway for the two alrcraft tested indicated that a minimum of two
seconds 1s required to assure a wheel spine-up to synchronous speed before
brakes are appliced. The reduced data presented in previous parapraphs have
been used to calculate the values of air-run, transition, and stopping
distance for a range of landing weiphts. The three segments are then
combined to establish the reference landing distances. Application of the
abuse flicht path angle, hirvher approach speed and 2 15 percent increase

in the stoppiny distance sepment in accordance with the Concorde requirement
in Refercnce 8 (and Appendix I) result in the scheduled landing field lengrhs.
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7.2 Table XX contains the calculated distances for the L-1011 which are

then graphically exhibited in Figure 68. The data are compared to the current
FAA approved landing field lengths to asecertain the effects of the Concorde
landing requirecment approach on current swept wing transport landing perfor-
mance, It is observed that for the L-1011, the reference dry field length

fs somewhat longer than the current certification distance, but the scheduled
dry field length is shorter than the currently approved values. For the wet
case, an aircrafr SDR of 2,0 was used to define the wet rumway condition,

For this condition the reference wet landing distance is comparable to the
current dry field length and the scheduled wet field lengths exceed the
currently approved lengths by 150 feet at the lightest weight and 600 feet

at the maximum weight.

7.3 Table XXI contains the calculated distances for the B-737 which are

then plotted in Figure 69. There are apparent differences between the trends
shown in the L-1011 chart. Upon investigation it was found that the approved
Flight Manual data utilized lower values of fAp than were obtained during

the tests at Roswell. Thus Figure 69 does not compare, on an equal basis with
the L-1011, Certification air and transition data were then obtained from
Boeiny for use in preparing data for a better comparison. Figure 70 shows

the certification stall speed, vso, as a function of weight. A speed bleed
factor of .9648 applied from 50 ft, altitude to touchdown, a AT g, of 0.54
seconds, and a speed bleed factor of Vpa/VpApp = 0.9526 were used to obtain

the brake application speed, These data have been combined with the values of
Atp obtained at Roswell, N.M. to prepare Airplane Flight Manual (AFM) type
curves for comparison to the Concorde requirement. Table XXII presents the
calculations and Figure 71 shows the comparison, It is observed that the

data now follow the same trend as for the L-1011. In the case of the B-737,
however, the scheduled dry ficld lenyth is slightly greater than the AFM

ficld length. 1In the case of the wet runway, aircraft SDR = 2,0, the
scheduled wet landing field is some 900 feet greater than the AFM value at
100,000 pounds sross weipht. Obviously this would impose a severe penalty

on the B-737., Examination of the data shows that if, for the dry rumway,

the OB€p = 0,54 scc. had been used in place of the 2 second value, the
scheduled dry field length would have been equal to or less than the AFM
value. 1In the wet case, however, a reduction in approach speed and possibly
other mndifications would be needed to reduce the schedulced wet field lengths,
It should be noted, however, that the wet field length determined using the
Concorde rcquirement with the initial assumptions is only 700 feet longer than
the currently approved wet {icld length at 100,000 lbs, The large difference
evident from the B-737-200 advanced is duec to the higher dry values of

and the current FAR factors wherein significant reductions in wet field lengths
can be ohtained when Alp values are increased. This is misleading, how-
ever, since performance on smooth, wet, slippery surfaces is not significant-
ly improved as is evidenced by the low level of friction that was actually
achieved, See Figures 52 through 56,
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7.4 Examination of the L-1011 and B-737 ccmparisons of AFM feild lengths
with those determined using the Concorde landing requirement shows that
there need be no penalty to current swept ving jci transports on a dry
runway. In fact scheduled fieid lengths using N-1 engines in reverse could
be shorter than current values. For the wet rumvay case, since the same
speed and approach angle abuses are applied, it seems apparent that the
current FAA operating rule factor of 1.15, applied to the total distance
from 50 feet to full stop is not sufficient to account for rumays whose
wet friction characteristics permit an aircraft SDR = 2,0,

7.5 Before examining alternatives and suggested changes to the Concorde
requirement the relationship between the DBV and the two aircraft needs

to be put into perspective. The key relationships to be considered are
Figures 47, 48, 63, and 65. Figures 47 and 63 are combined in Figure 72
and Figures 48 and 65 are combined in Figure 73. From Figures 72 and 7? :he
aircraft stopping distances on wet rurways may be related to the DBV. 4is #n
example, a DBV SDR = 2,08 corresponds to an L-1011 SDR = 2,0 which f: turn
gives a A“Bpo/ ./'* Bygr = 2.4. Entering Figure 42, the value of ,4‘!',“ is
obtained from which A+ BypT may be deterwined. Using the value wf,l‘lzgr
thus derived, the stopping distance may be calculated using ec ation (6).
Test data gathered over the past several years has chown that i(ue accuracy
of both aircraft and DBV data under closei contrcolled test conditions is
+10% each. Combining these .- curacies, the :SS value is 14%. Examination
of rigures 63 and o5 s»~: that this order of ~~bined accuracy, indeed,
exists. It was thi- “act, which was determine ' from tests in 1968, 1970

and 1971, which pr- .pted the addition of 15 per.ant in the aircraft test
stopping distances for use in establishing sched: 'ad ianding field lengths.
This factor .s called out in the Concorde Special Condition F-18(a)(2).

7.6 A re iew of the analysis thus far reveals that some specific changes
to the Co..orde Special Condition are in order. In addition, any future
considerstion of the Concorde landing requirement concept to changes in

FAR 25 siiould also contain some changes to better represent swept wing
type of aircrafe,

7.6.1 L general, the Concorde Landing Requirement Evaluation Tests have
substa.itiated the requirement and shown it to be sound and workable.

Hwever, the tests did show that some minor changes are needed. The changes,
which hav~ been initiated as direct result of the tests are:

F=15(t) Change 2.5 degrees tc 3.0 degrees.

F=15(d)(5)(iii) - Change to read - 'The rate-of-sink at touchdown shall
exhibit a mean value of 3 feet per second with the
maximum data point value not to exceed 5 feet per
second."

7.6.2 The assumptions used in Paragraph 7.1 to examine the L-101l1 and

B=737 landing performance in terms of the Concorde landing requirement
concept were shown in Paragraph 7.2 and 7.3 to result in scheduled (wet)
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3)

(4)

(5)

(6)

@)

landing field lengths in exccss of current airplane flight msanual val.es,
These results were discussed vith three U.S. manufacturers of large jet
transport aircraft on April 23, 1974, At this meeting the industry repre-
sentatives requested FAA to re-examine the following items before proposing
auny changes to the FAR 25 landing requirement:

Reconsider use of Vsig {one g™ stall speed) in view of the possi-
ble effect on structural requirements which are based on stall
speeds,

Reword the rate-of-sink at touchdown requirement so that the 3 feet
per second is a mean value and a2 value of 5 feet per second would
be the maximum value permitted during testing.

It was felt that obtaining air run data at a -2° glide slope was
appropriate but the +10 knot speed abusc should be re-examined.

A demonstration that the aircraft could be safely landed at V ¢
=5 knots should be included,
Reconsider brake application delay time. It was agreed that a
finite time is required for wheel spin-up on smooth, wet surfaces
but it was pointed out that this time can vary due to tire size
and inertia characteristics. Automatic braking systems should
also be .reated.

It was suggested that stopping distance might be treated in terms
of a reference distance altered by 2 factor and show that the abuse
conditions fall within such a distance. Otherwise, the test dis-
tances would apply in preparing the Flight Manual field lengths,

It was suggested that a cost effectiveness study is needed to
evaluate cost penalties to the airplane, to the airmort operator
for fixing his runways and/or a combination of the two.

7.6.3 All of the atove items are urder investigation. Preliminary results
of initial investigations have led to a new set of conditions which can
provide a baseline for future discussions.

For the all engine operating casc:

1.

i wl e

Vapp = VReF of not less than 1.25 VSL and/or 1,25 vSlg +10 knots,
and it shall be demonstrated that ankinstantanenus 1,56 load
factor can be achieved at VREF-

Initial fli:ht pach angle, Yj = =30,
Abused flight path angle for performance, ¥, = -2°,

Time delay from touchdown to brake application shall be that time

i
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demonstrai.d for main landing gear wheel spin up to synchronous
speed on the wet rumway used for certification or 2 secoads,
vhichever is greater.

rpy

5. The wet rumay used for certification testing should exhibit a DBV
SDR of 2.0 or greater whea the uzater depth is between 0,02 and 0.06
inches, The average surface texture depth should be from 0.12 to

0.32 em. The refcrence wet surface is defined as one exhibiting a
DBV SDR = 2.0,

6. If automatic braking systems are used, it should be demonstrated
that the stopping distances obtained using manual techniques with
the brake application times of (4) above are not exceeded when the :
automatic braking system is used., For this purpose the critical i
thrust reverser is considered to be inoperative and the amount of
reverse thrust on the remaining engines shall not exceed that
determired in (7) below.

- hea s

7. Reference landing distances should be predicated on the use of

Veaf and Yj. Scheduled landing field lengths should be predicated
on Vpees +10 knots, Y, and a 15 percent addition to the stopping
distances thus determined. Means other than wheel brakes may be
used provided their operation is safe and reliable, The level of ;
reverse thrust should be that which can be controlled, with the :
most critical engine inoperative, in a 10 knot direct cross wind ;
on the refercnce wet runway surface, Reference landing; distances

and scheduled landiny ficld lengths should be determined for both
dry and wet conditions,

P e L Ty epauespenny S S e o ] F ]

1

8. The rate-of-sink at touchdown during landing demonstration tests
should exhibit a mean value of 3 feet per second with the maximum
for any landing not to exceed 5 feet per second,

9. A controllability demonstratic should be conducted to show the
airplane is capable of beinj, safely landed under normal conditions
where 7Yj = =3°, the approach speed in the landinyg configuration is
Vreef = 10 knots for all enuines operating, and Vref_I-S knots for
N-1 enyines operating,

10. It should be demonstrated that the airplane can be safely landed
froma v, = =59 at Veef

7.6,4 Using the ground rules delineated in paragraph 7.6.3,reference landing

distances and scheduled landing field lenyths have been computed for the

L-1011 and B-737, Table XXIII contains the computations and figure 74 shows

the L-1011 distances compared to current AFM distances. Table XXIV contains

the computations and figure 75 shows the B=-737 comparison with AFM data,
These data reveal:

prow]
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(1) The touchdown dispersion for the L-1011 is 1252 feet and for the
B-737, 1074 feet.

.

(2) Tue transition distance dispersion is 61 feet for the L-1011 and
111 feet for the B-737.

(3) The dry stopping distance dispersion for the L-1011 is 1165 feet
and for the B-737, 1052 feet. Addition of 15 percent in stopping
distance accounts for test inaccuracies.

(4) The wet stopping distance dispersion is 1857 feet for the L-1011
and 1767 feet for the B-737 with the 15 percent factor included.

Since the L-1011 /3oy values obtzined at Roswell, N.M. matched those
obtained during FAA certification,figure 74 shows the true relationship

of distances calculated using the Concorde procedure compared to currently
approved AFM landing field lengths, For the B-737, it was pointed out
earlier that the :}‘B values obtained at Roswell, N,M, were higher than those
used for FAA cerCification, The Roswell values were used to construct
figure 71, but in figure 75 the curreatly approved AFM data is used for
comparison with the data calculated using the modified assumptions in the
Concorde requirement, It can be observed that application of the Concorde
landing requirement, as say be considered for swept wing aircraft, does not
d penalize the L-1011 compared to currently approved landing field lengths,
but does penalize the B-737-200 advanced (See discussion in paragraph 7.3
above). 1In the case of the L-1011 the new dry landing field iength is on

1 the order of 700 feet shorter than current length and the wet landing field
] . length is no worse than the current values except at the maximum weights. 4
The data for the B-737 show a difference in the wet field length and it is
:¢vident, as was stated earlier, that current FAR factors do not accommodate
surfaces that exhibit a SDR = 2.0, Witness the fact that, with the modified
assumptions, the B=737 scheduled dry field length, figure 75, is slightly
less than current AFM values. Thus the scheduled wet field length represents ]
the true friction levels utilized in test and i8 considered more representa-
tive of the real conditions than the approved AFM data we:ld indicate. For
surfaces more slippery than the reference condition, accountability can be i
readily established, :

8.0 CONCLUSIONS AND RECOMMENDATIONS

The concliusions and/or recommendations resulting from the test program are
listed below:

1. From a practical standpoint, there is no consistent or precise }
correlation between the various ground vehicles. ]

2. Procedures for obtaining time correlated aircraft stopping per-

formance data and ground friction measurement vehicle data on wet
runways have been developed and their adequacy demonstrated.
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3.

4.

10,

11,

12,

13.

14.

T i i aat Aivate = Ak S

Satisfactory relationships were established between aircraft SDR
and AtBpgy and " Bypr From which wet stopping distances can be
comg ated, ’

Tests of service worn and manufactured "“worn" tires show that the
service worn tires exhibit a lower moment of inertia and higher
friction over a speed range on glippery surfaces than the manu-
factured "worn” tires.

Three cf the four types of ground vehicles used each exhibit its
own siuilar cousistent relationship to both aircraft tested,

Anti-skid brzLliug system efficiency reduces as rumways get more
slippery resulting in operation at close to the ,/‘skld level
rather than near the & lewel,

’

Further examination of alternatc =ethods of comparing aircraft and
pround vehicle relationships are indicated.

The Concorde landing requirement evaluation tests have substantia-
ted the requirement and have shown it to be sound and workable.

Two chznges to the Concorde Special Condition were made as a result
of the tests. The initial approach flight patn argle was changed
from 2.5° to 2© and the rate-of-sink at touchdown was changed to a
mean valuc of 3 ft./sec. with che maximum test data point not to
exceed 5 ft./sec,

A revised set of assumptions are advanced for discussions relating
to possible FAR 25 changes.

Usins the new assumptions the scheduled wet landing field lengths
for the L-1011 and B-737 were calculated and do not impose any
significant penalties on the L-1011 but do show a penalty for the

B=737-200 advanced for a reiference wet runway wherein the DBV SDR =
2.0,

Accountability for runways more slippery than the reference condi-
tion can bhe readily established,

Results of this test program indicate that discussions should pro-
ceed regarding, a chanye to the FAR 25 landing requirement,

The DBV was shown to provide a reasonable relationsaip to the twn
aircraft tested and its results can be related to the aircraft
effective wet braking friction coefficient. Use of the DBV to
measure friction characteristics of wet rurnways is strongly
recommended,
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FIGURE 28 (C)
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FIGURE 28 M)
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FIGURE 29 (A)
WATER DEPTH AS A FUNCTION OF TIME
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FIGURE 29 D}
WATER DEPTH AS A FUNCTION OF TIME
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WATER DEPTH AS A FUNCTION OF TIME
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] FIGURE 30 (D)
RUNS AS A FUNCTION OF TIME
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FIGURE 30(F)
WATER DEPTH AND GROUND VENICLE
RUNS AS A FUNCTION OF TIME
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FIGURE 30(G)
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RUNS AS A FUNCTION OF TIME
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FIGURE 3
EFFECT OF WATER DEPTH
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EFFECT OF WATER DEPTH ON
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AGURE 3
EFFECT OF WATER DEPTH ON
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FIGURE 37

B-737 — FLIGHT PATH ANGLE (A), AND SPEED
BLEED (B) AS A FUNCTION OF AIR TIME
FROM S50 FT. TO TOUCHDOWN
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FIGURE 38
3 : L-10N — SPEED BLEED FACTOR DURING

TRANSITION FROM TOUCHDOWN TO BRAKE APPLICATION
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1000 FEET

STOPPING OISTANCE,

LOCKHEED —1IC1}

FIGURE 40
L-101 STOPPINIG OISTANCE 23S A
FUNCTION OF ENERGY. wvzm
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1000 FT

B--737 STOPPING DISTANCE,

FIGURE 41

B-737 STOPPING DISTANCE AS A

FUNCTION
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FRICTION COEFFICIENT, . {('B

BRAKING

EFFECTIVE

FIGURE 42
L-10t EFFECTIVE BRAKING FRICTION COEFFICIENT
4B AS A FUNCTION OF ENERGY, W‘Izw
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FRICTION COEFFICIENT./{’ ]

EFFECTIVE BRAKING

FIGURE 43

B-737 EFFECTIVE GRAKING FRICTION COEFFICIENT

/B AS A FUKCTION OF ENERGY, w?,_
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BRAKE APPLICATION SPEED, KTAS
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AGURE &6
L—08 AVERAGE REVERSE THRUST AS
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TEST STOPPING DISTANCE, FEET

FIGURE 46

STOPPING DISTANCE CORRELATION — L--100
TWO ENGINES REVERSE, MAXIMUM ANTI-SKID BRAKING
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AIRCRAFT SDR

FIGURE 47
L—101t STOPPING DISTANCE RATIO

AS A FUNCTION OF/B DRY//B WET
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AIRCRAFT SDR

FIGURE 48

B—-737— STOPPING DISTANCE RATIO
AS A FUNCTION OF 4B DRY//AB WET
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FIGURE 49
B-737 AIRCRAFT TIRE TEST PROGRAM
5. GROOVE, 40 x 4 — 16, TYPE 7 [MAIN GEAR TIRE; P=165 rsi
-sr F 2 =20,00L8
CONCRETE SURFACES; AVERAGE WATER DEPTH =0.0/ TO G.03 IN.
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-4 Owoau YIRE

A. G. D. = 0.048 TO 0.033 IN

SERVICE -
{lwonu TIRE
AN
3 AN A. G. D. = 0.1045 TO 0.1025 IN
o
x
1]
&
24
105.6 KT
1+
b
3
!
o L 1 1 | 1 _J
o 20 40 60 80 100 120
A
1
] o
o
] x
w .2
<
115.6 KT
[ =
0 1 i 1L 1 1 J
20 40 60 80 100 120

GROUND SPEED, KNOTS

97




A e -

FIGURE 50

5—GROOVE, A0 x 14-16, TYPE 7 MAIN GEAR TIRE; P= 165 LBIINZ: F2>=20,000 LB
CONCRETE SURFACES; AVERAGE WATER DEPTH=0.0!1 TO 0.03 IN.

N TEST SURFACE¥4- A. T. D. = 0.22 MM
A~
-
N —() SIIULATED -WORN TIRE
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BRAKING FRICTION

COEFF -MU

AGURE 52
COLPARISON OF EFFEC'INF BRAKING FRICTION COEFRICIENT
WATH//SKID AND /“MAX ~ OONDITION L20.004.013

WET RUNWAY —NATURALLY WORN TIRES

| ] ] ] ] [

0 20 40 60 80 100 120

GROUND SPEED, KNOTS

ol




BRAKING FRICTION
COEFFICIENT-NU

15

.65

-55

-45

00

T

FIGURE 53

COMPARISON OF EFFECTIVE BRAKING FRICTION COEFFICIENT

WITH A/SKID ANDAMAX—-CONDITION 1.20.004.014
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AGURE A

COLPARISON OF EFFECTIVE BRAKING FRICTION COEFFICIENT
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RGURE 55

COMPARISON OF EFFECTI\!E BRAKING FRICTION COCFRAICIENST

WITH

&

SKID AND *11AX — CONDITION L.20.004.019
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FIGURE 56
COL.PARISON OF EFFECTIVE BRAXING FRICTION COEFFICIENT
WITH/SIGD AND / MAX — CONDITION 1.20.004.020
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AGURE 57

COPPARISON OF EFFECTIVE BRAKING FRICTVON COEFFICIENT

WATH//SKID AND * WAX — COMDITION 1.20.008.030

WET RUNWAY-SPECIALLY MFG WORN TIRES
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FAGURE 59

COMPARISON OF EFFECTIVE BRAKING FRICTION COEFRCIENT
WITH “ SIBD AND/ TAAX — CONDITION L20008.033

WEYT RUNWAY-SPECIALLY MFG WORN TIRES
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BRAKING FRICTION

COEFF~ ~MU

AGURE 60

COMPARISOM OF EFFECTIVE BRAKING FRICTION COEFFICIENT

.50 —

WTH/SKID AND, “TAAX — CONDITION 1.20.004.035

WET RUNWAY-~SPECIALLY MFG WORN TIRES

1
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{4— BRAKES OFF

GROUND SPEED, KNOTS

108

140




BRAKING FRICTION

COEFF -MU

.55

FIGURE 61
COMPARSSOI : OF EFFECTIVE BRAIONG FRICTION COEFRCIENT
WATH/ SIID AND “1.3AX — CONDITION 1.20.008.035.4

WET RUNWAY-SPECIALLY MFG WORN TIRES

| 1 | 1 | 1

20 40 60 80 100 120

FINAL BRAKES OFF —) l¢.- sraxes ofF

BRAKES ON —p

GROUND SPEED, KNOTS

o




BRAKING FRICTION
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FIGURE 62
COMPARISON OF EFFECTIVE BRAKING FRICTION COEFFICIENT

WITH/ SKID AND/ MAX — CONDITION L20.004.036
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FIGURE 68
L—I101 -- COMPARISON OF AFM LANDING PERFORMANCE

WITH THAT OBTAINED USING CONCORDE SPECIAL CONDITION
LANDING REQUIREMENT AT ROSWELL, N. M. ELEV 3662 FT

ISAX ANTI-SKID BRAKING
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8-737 compPaRIsSON OF AFNMt LAMID
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FIGURE 69

CONDITION LANDING REQUIREMENT AT ROSWELL, N.
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FIGURE 70
B737 AV
CERTMIFICATION STALL SPEEDS
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FIGURE 71
B8-737 COMPARISON OF AFM LANDING PERFORMANCE
(USING /"8 OBTAINED AT ROSWELL, N. 14.) WITH THAT

OBTAINED USING CONCORDE SPECIAL CONDITION

LANDING REQUIREMENT AT ROSWELL, N. M. ELEV. 3669 FEET
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FIGURE 74
L-10il COLIPARISON OF AFM LARDING PERFORMANCE
WITH THAT OF CONCORDE SPECIAL CONDITION
LANDING REQUIREMENT USING MODIFIED ASSUMPTIONS
ROSWELL, N. M. ELEVATION 3669 FEET
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FIGURE 75
B8—737 — COMPARISON OF AFM L/ NDING PERFORMANCE
WITH THAT OF CONCORDE SPECIAL CONDITION
LANDING REQUIREMENT USING !ODIFIED ASSUMPTIONS
ROSWELL, N. M. ELEVATION 3669 FEET
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Condition No, . W,

1.20.004.001 Max
.002 Mid
.003 Mi
. 004 Max
LA M:d
.00‘) M.
.07 Max
.05 Mid
. 009 Min
.010 Max
.011 Mid
.012 Min
.013 Max
A M d
LO1S My
LOle Max
.017 Mid
L0 Min
.019 Max
.020 Min
.021 Max
.022 Min
.023 Mid
. 024 M-d

Flaps

40
40
40

40
40

40
40

TABLL V
MODEL B-737
ROSWELL TEST CONDITIONS
No. ot
App Clide Engines Reverse
Speed Slope On Approach  Thrust Comme: ts

VREF 2.5 2 Yes Drv;

VREF 2.5 2 Yes Resetence la di: . s,

VREF 2.5 2 Yes

Vrer 2.5 2 N Nry

VREF 2.5 ? Ne» Reverse thr st

\'REF ) 2 Ne eftoct

Veep-1 2.5 Yo (1) Dryg

VRer-1 2.> ves (1) Ensine out eftedt.

VRer-1 2.5 1 Yes (1)

VREF 2.5 2 Yes We-t s

VREF 2.5 2 Yes Reference landin, s,

VREF 2.5 2 Yes

VRLE 2.5 2 Ne Weet

- EF 2.5 Z Ne Re-vetne thiast

VREF 2.0 2 Ne ettedt,

Veer-! 2.5 1 Yes (1) aevy

VREF-1 2.5 1 Yes {!% En,ine out citedt.

VREF-1 2.5 1 Yes (1)

VREF 2.5 2 No Wet ;

VREF 2.5 2 No Delay braking until
nose wheel touch-
down,

VREF 2.5 2 No Dr;

VREF 2, 2 No Delav brakiny unttl
nose wheel touch-
down,

VeRep+l0 1.5 2 Yes Wet; Effect of

VREp+10 1.5 2 Yes Dr 5 ovirspeed a d

slide <dope
135




Condit i.un Noso

G.W. Flaps Speed

.025
.024

.027
.G2R

.030
.031
.033
.U35
L0351
030

M.d
Mid

Min
Mi.

Ma ¢
Mid
Mid
Max
Mld
Mid

Vrer-1

15
15

40

| K

40
40
40
40
40

4

TABLE ¥ (cont'd)

App “lide
bluE_
V=145 1.5
\'KL} -145 }.5
VREF 2.5
Very-1 2.5
Vit 2.5
VREH 2.5
Ver 2.5
Vreptl10 2.5
Vit 2.3
VREF 2.5
- M Eagine

136

No. of
Lhgines Reverse
U Approaci Thrust
1 Yes
] Yes
2 Yes
1 TP
2 Ne»
2 Ne
2 No
2 No
2 No
2 No

el M Etteet of

Dr ;3 overspoed and
glide slope

X-wind. Not

~wind.! Conducted

sSpecially maru-
tactured tires.

Inoperative Approach Speed




o

T YO

Table VI
DBV and Mu-Meter Results
from October 15, 1973 Tests on Runway 03,
Roswell, N.M.

See Page 6
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L-1011 LANDING PERFORMANCE SUMMARY
F 2 ;
M

JABLE VIIL

LAPS 42 DLC/AGSB OPERATIVE, ANTI-SKID OPERATIVE
ROSWELL, N.W. RUNWAY 03 ELEVALION 3ouYy Fi.

——
s

RwaY | amcer | acruaL ”I TARGET
CONDITION : SURFACE APP. APP. SPEE . {
NUMBER CONDITION | SPEED (KTAS) DEG
.601.01 DRY VREF 163.2 2,5
.602.02 { VREF i 157.9
.603.07 | | Vggr +10 | 167.8
.604.03 l ' VREF 152,4
.605,08 i VREF +10 164.6
.606.04 i VREF 149.5
. +607.10.3 | | VRer 149.9 1.5
. +608.05 | | VREF +10 170,0 2,5
! .611.19 WET ¢ VREF 158.9
| .612.20 | VReF 156.5 ‘
-613.36 | | \ VREF +10 168.9 1.5
L .614.21 ! { VREF ., 156.1 2.5
.615,22 ‘ ! VREF ©152.9
| +616.26 . , . VREF +10 159.6 1
" .617.18.2 ' VREF 145.6
.617,12.3 ! VREF +10 163.4 1.5
.618.37 I VREF +10 166.7 1.5
.619.24 164.8 2,5
' .620,31 \ 159.7
. .621.25 : 151.4
.623.30 : 169.2
| .626.18.1 i VREF 158.5
[ .624.38 . VREF +10 166.9 1.5
i .625.39 [ VRer -1*3>  150,2 L.5
.626,34 . VREF +10 166,4 2,5
627,32 i 164,2
.628.35 | 160,5
.630,23 ' . VREF +10 167.0 2.5
.631.33 g . VREF +10 168.0 2.5
.632,27 ’ | VREF(AFM) © 146.7 3.0
.633.28 i  VREF 164,73 3.0
.634,25.1 v VRer +10 | 161,8 2.5
.635.41 VREF(AFM) : 146,2 3.0
.637.10.1 | DRY VREF 155.8 1.5
.637.14 VREF +10 162,1 2.5
.638,12.1 VREF +10 166.6 1.5
.638.17.1 VREF 159.9 2.5
.638,06 VREF +10 167.7 2.5
.639.11.1 VREF +10 165.6 4.5
.639,09.1 VREF 160, 2 4.5
) +639.12.2 ler+H)l 165.2 | LS5
139

ACTUAL} THRUST

2,33
3.36
2.16
2,387
2.63

2.49
1.97
2.97

NN == NN NNN -
.

* e e ¢ o

[ ] L]
OO UVNNWE WM WORNMNWNO QO @ N

=S NMWN = WEWNWRR WD N
e ¢ . o

o

REVERSER

NO

YES (2)
NO

YES (2)
NO
YES (2)
NO
YES (2)
YES (1) |
YES (1) !
YES (2)
YES (1) |
NO
YES (1)
NO

!

:

YES (2)
NG
NO

YES (2)
NO
NO

YES (2)

oy

.



¢
\ CONDITIUN ¢
NUMBER

.601.01
.602.02
.603,07
. +604.03
' .605,08
. +606,0%
.607.10.3
.608.05
.611.19
.612.20
.613.36 °
.614,21
.615.22
«616,26
.617.18.2
.617.12.3
.618.37
| .619.24
.620.31
.621,25
.623.30
.624,18.1 *
.624.38
.625,39
.626,34
«627.32
.628.35
.630.23
.631.33
.632.27
.633.28
.636,25.1
© 635,41
| .637.10.1
.637.14
.638.12.1
.638.17.1
.638.06
.639, 11,1
.639,09.1
.639.12.2

e m = emren et e——

TATLE VII] "ont'dz
IRIC TIME AT|  RADAR R/S  GROSS C.c. SECMENT ANALYZED
TOUCHDOW:  ; AT TOUCHDOWN © WEIGHT POSITION
/M/SEC. “FT./SECS , ¢X10-31B BRAKING
1/39/5.07 2.4 357.9 b ¢ X X
8/11/40.62 2.0 |, 346.! 14.2 X X X
8/40/43.52 3.3 . 335.6 13.9 X x
9/13/56.62 2.1 324.6 13.1 X X X
9/45/11,78 2.6 313.7 12,0 X X x )
10/14/37.08 2.8 304.0 13.3 X X X :
10/35/55.12 3.8 | 296.9 12.6 X X - !
. 12/¢1/21.28 3.0 347.3 14.2 X X
 8/13/31.64 2.1 355.6 14.4 x x ' x
. 8/48/9.02 4.3 343.7 14.0 x x I X
9/17/31.38 2.2 334.1 13.8 X X X
9/47/48.2 5.2 323.8 13.0 X X X
10/16/44. 35 4.1 | 315.4 12.1 X X X
10/44/49.24 2.9 ¢ 306.6 13.4 X X X 4
11/10/12.06 4.3 { 298.8 12.8 X X -
11/21/29.03 1.7 295.0 12.5 X 4 i -
13/21/3.82 2.4 i 327.1 13.3 X X x
13/49/10. 82 4.1 | 318.0 12.3 X X x
14/17/3.26 3.1 308. 8 13.6 X by X
146/67/39.04 1.5 . 299.5 12.9 X X X
7/50/32,34 1.7 I 356.0 14.3 X X X
8/15/49.71 2.5 | 3413 14.2 X X -
8/41/10.8 2.1 i 338.8 13.9 X X X 1
9/8/44,74 1.9 . 329.9 13.5 X ! X X
9/36/32.57 4.0 | 321.2 12.7 X + X X
10/15/58.72 3.6 309.3 13.6 X | x X
10/44/11.3 A . 301.0 13.0 X . X X
12/42/28,22 2.7 ' 348.6 14.2 X X 4
13/13/27.15 2.3 ' 338.5 14.0 X X X
13/44/31.52 5.5 [ 329.0 13.5 X | X X
14/13/00. 84 3.0 319.8 12,5 X ' X X
146/63/27.83 1.0 310.8 13.8 X . X X
15/10/53.4 4.4 302.6 13.1 X ; X X
7/41/10.53 3.9 366.4 14.6 x X - 3
. 7/50/57.99 2.6 362.6 14,6 X X X ‘
8/10/3.06 1.6 356.1 14.4 X X -
8/19/56.06 2.4 352.4 14,2 X | X -
8/36/57.05 3.1 345.8 16,1 X X X 1
8/55/12.90 2.5 339.7 14,0 X X -
' 9/11/17.26 1.4 334.2 13.8 X X -
b 9121/57.5¢ _1‘_“_ 2.3 330.4 13.6 x | x| x

=

R
e s
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TABLE VIT' (cont'd)

wr | WD VIND RUNAY| “av Tax ! TEST AR,

CONDITION  (KT)! DIRECTION'  COMPONENT (IN Hg) (“c) S DISTANCE
RUMBER (DEG) (XT) ‘_ ‘FEET)
.601.01 3.5 190 -3.3 26.41 8.3 .9037 2738 ]
.602.02 4.0 285 -1.0 8.9 .9021 1940
.603,07 1.0 030 1.0 l 11.7 .8932 2421
.604,03 1.7 325 0.7 13.9 .8864 1907
.605,08 2.0 060 1.7 16.1 .8796 2020

! .606.04 2.0 285 -0.5 17.2 .8763 1962
.607.10.3| 1.5 070 1.1 26.41 19.4 .8694 2318
.608.05 7.0 145 -3.0 26.35 23.9 .8543 2291
.611.19 7.0 0 6.1 26.25 8.3 .8982 1723

| -612.20 3.5 015 3.4 11.1 .8893 1689

. .613.36 3.0 005 2.1 : 13.3 .8825 2492
.614.21 1.7 030 1.7 ' 16.1 .8740 1486
.615.22 1.5 110 0.3 18.9 .8656 1237
.616, 2.0 110 0.3 l 21.7 .8574 1744
.017.18.2] 1.5 270 -0.5 ‘ 26.24 23.9 .8507 1413
.617.12.3} 1.7 ) 1.5 i 26.24 25.0 .8476 2710
.618.37 3.5 300 0 : 26.18 29.4 .8333 2428
.619.24 2.5 145 -1.1 } 26.17 29.4 .8330 1783
.620.31 4.0 215 <4.7 i 26,16 30.0 .8310 1821
.621,25 7.0 210 -7.6 26.16 30.0 .8310 1314
.623.30 3.3 0 2.9 26.38 6.7 .9078 1946

l.624.18.1] 3.3 0 2.9 , 26,39 8.3 .9030 1771
.624.38 4.7 330 2.3 ; 26.40 10.0 .8979 2593
.625.39 7.0 345 4.9 . 26.40 12.2 .8910 2899
.€26.3 9.5 0 f 8.2 . 26.40 13.3 .8876 2022
0627.32 7.5 005 ; 6.8 26.39 15.6 .8801 1782 3
.628.35 | s.0 355 4.1 I 26.38 16,7 .8765 2264
.630.23 2.0 285 L =0.5 : 26.32 21.7 .8597 1850
.631.33 5.0 105 1.3 ' 26.29 21.7 .8587 1927
.632.27 3.0 180 -2.6 26.28 23.3 .8537 1576
.633.28 4.0 050 | 3.8 26.26 23.3 .8531 1566
.634.25.1] 3.5 120 ! 0 26.24 23.3 .8524 2208
.635.41 4.0 140 | -1.4 26,24 23.9 .8507 1521
.637.10.1! 2.8 295 -0.2 26.26 6.1 .9056 2054
.637.14 4.8 310 0.8 26.26 6.6 .9040 2010
.638,12.1] 3.5 325 1.5 26.27 8.3 .8989 2355
.638.17.1] 3.5 340 2,2 9.4 .8954 2272
.638,06 5.0 325 2.1 10.6 .8916 1822
.639.11.1] 4.8 315 1.2 11.7 .8881 1454
.639.99.1] 2.0 359 1.6 26,28 12.8 . 8851 1538

'.639.12.21 2,0 340 1.3 26,27 13.9 .8817 3155

*WIND ANEMOMETER HEIGHT IS 15 FEET ABOVE THE RUNWAY.
141
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TABLE VII! (corncl,)

| TEST TRANS| TEST STOP | V1D VBA ' AIR
CONDITION| DISTANCE DISTANCE TEST TEST | TDE
NUMBER ‘FEET) (FEET) (xTAS) ! (KTAS, ,50' TO TD
.601.01 543 2562 152.3 145.7 9.95
.602.02 564 2412 150.2 143.5 7.36
.603.07 401 2640 155.9 151.3 8.85
.604.03 479 2045 145.3 140.C 7.56

i .605,08 320 2483 158.9 154.6 7.41

: .606.04 311 2497 148.6 145.9 7.69

©.607.10.3 1266 - 144.6 131.0 9.29
.608.05 106 3110 163.4 162.5 7.89
L611.19 I 353 4526 152.0 148.6 6.80
.612.20 85 5707 151.4 150.7 6.59
.613.36 ‘ 547 4590 159.8 151.3 9.11
.614.21 . 507 5575 152,.2 147.6 S.74
.615.22 300 6137 148.2 | 145.4 4,87
+616,26 92 6819 152.1 151.6 6.59
.617.18.2° 340 - 141.7 138.9 5.75
.617.12.3 652 - 148.9 141.9 10.32
.618.37 304 6438 151.9 148.8 8.99
.619.24 244 6433 160.4 158.4 6.42
.620.31 314 4568 150.5 147.8 6.75
.621.25 339 6861 148.8 145.8 4.92 !
.623.30 253 4738 160.: 157.7 7.07 i
.624.18.1 943 - 153.8 144,9 6.80 j
.624.38 912 3877 155.4 146,4 9.60 i
.625.39 364 4492 150.2 146.7 11,28 i
.626.34 183 5129 156.8 | 155.0 7.79 i
627,32 195 4276 155.9 153.7 6.89 '
.628.35 383 4940 151.0 147,.2 8.77
.630.23 690 7023 162.8 156.5 6.58
.631.33 149 7481 162.4 161.3 6.93
.632.27 468 5878 140,6 136.7 6.35
.633.28 769 5680 160.6 153.1 5.83
.634.25.1 966 5748 153.1 144,2 8.23
.635.41 2217 4360 146.0 124.7 6.05
.637.10.1 1009 - 150.6 140.8 7.86
.0637.14 398 2437 154.2 149.1 7.49
.638,12.1| 1190 - 154,7 | 12,6 | 8.70
.638.17.1 977 - 150,5 139.9 ; 8.73
.638.06 1054 2096 163 149,8 - 6.57
L.639.11.1 894 - 161.5 155.9 . 5.30
.639,.09.1 960 - 156.0 150.4 5.82
.639,12.2 1121 2024 150,2 140.3 , 11.80

o . - e —
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CONDITION
MUMBER

75-2,001.1
75.2.002
75.4.003
75.2.004
75.2.005
75.4.000
75.2.007
75.2.005
75.4.009
75.3.010
75.3.011
75.3.012
75.3.013
75.3.014
75.3.015
75.3.016
75.3.017.1

RUNWAY
SURFACE
CONDITION

DRY

DRY
WET

L}
WET
DRY
DRY
WET
DRY
WET
DRY
DRY
WET
DRY

TABLE IX
B~737 LANDING PERFORMANCE SUMMARY
ANTI-SKID OPERATIVE ROSWELL N.M,
RUNWAY 03 ELEVATION 3669 FEET

1473

ACTUAL :
TARGET APP. TARGET  ACTUAL |
APP. SPEED ¥ ' THRUST
FIAPS DEG DEG REVERSER
%0 VREF 138.5 2.5 2,06 YES (1)
; 143.2 | 1.85 YES (1)
- 125.0 2.36 YES (1)
134.0 2.27 NO
. 133.0 2.26 NO
40 VREF 127.5 230w
15 VREF-1 157.2 P2.32 YES (1) '
15 VREF-1 143.3 2.17 YES (1) |
15 VREF-~1 139.5 r2.51 YES (1)
40 VREF 139.4 ° g 1.95 . YES (1)
f . 1318 i 183+ YES (1)
‘ 126.2 i 2.28 ' YES (1)
. 136.1 ©2,27 . NO }
' : 126.6 ' . 2,09 : NO ,
40 VREF 128.6 : © 1,93 ° NO |
15 VREF-1 154.9 ! | 2,05 YES (1) -
15 VREF-1 144.4 ' | 2,51 YES (1) !
15 VREF-1 146.0 . 1,82 YES (1)
40 VREF i4l.5 . i 2,06 NO :
o ; 122.8 2,74 NO
; 145.2 2,37 0 N0
VREF 130.0 © 2.5 , 2,19 , NO
) VREF+10 145.0 1.5 |, L.40 : YES (1)
40 VREF+10 142.4 " 1,96 ' YES (1)
15 VREF-1+5 143.2 . 2.03  YES (1)
15 VREF-1+5 141.9 1.5 1.99 ! YES (1)
40 VREF 134.5 - - { NO
40 VREF 138.2 2.5 2,08 ! xoO
40 VREF-1 137.6 - - . NO ]




—————

TABLE IX (cont'd.)

H
IRL: TIME AT RADAR R/S GROSS c.C SEGMENT ANALYZED
CONDITION TOUCHDOWN AT TOUCHDOWN  WEIGHT POSITION
NUMBER /n/S) FT/SEC (no’hn,)l(z MC)  AIR | TRANS | STO |

- R — D P -

75-2.001.1 7/38/30.21 3.1 100.2 9.6 X X x
75.2.002 14/14/26.87 3.4 97.1 8.1 i .
75.4.003 7/54/26.64 3.4 90,9 6.3 ' i !
75.2.004% 8/04/12.57 3.5 96,7 8.8 l
75.2,005 14/36/31. 16 2.3 9%.1 7.2
75.4.0006 8/28/00.44 1.8 85.8 6.4 '
75.2.007 13/68/53.6 3.3 100.5 9.7 ! ,
75.2.008 14/57/29. 83 2.7 91.5 7.1 ; !
75.4.009 8/05/16. 18 2.3 88.7 6.2 ! i
75.3.010 8/20/55. 84 4.3 101.2 8.2 o i
75.3.011 10/50/03. 3 3.9 v 95,7 9.1 , i i
75.3.012 12/41/17.06 1.6 83.5 6.4 o !
75.3.013 8/31/33.22 2.1 97.1 8.8 Do !
75.3.01% 11/47/17.64 2.8 89.4 6.3 i I '
75.3.015 16/25/08.41 3.0 8l.3 6.7 i ! . :
75.3.016 10/19/40. 30 3.3 99.5 8.4 pod l .
75.3.017.1 15/08/08, 83 4.1 89.5 6.3 X o
75.3.018 12/13/34. 69 4.0 86.6 6.3 ! P
75.3.019 9/51/51. 56 1.0 102.5 2.0 ! {0
75.3.020 16/00/39.46 2.0 83.8 6.5 l ]
75.2.021 13/26/39.72 4.7 103.5 9.2 | ‘
75.4.022 7/22/43.03 2.4 9% 8.0 ! . I

175.3,023 11/17/51.35 3.1 92.6 7.2 ! . .
75.2,024 15/23/54. 79 1.2 88,1 7.5 | ' ;
75.3.025 1>/34/03. 22 1.4 86.7 6.3 | -, 1!
75.2.026 15/43/30. 08 2.5 . 85,5 7.6 I ST S ¢
75.2.999 8/22/42.30 1.2 94,2 7.6 bxo o - ! -
75.4.,030 10/358/40,30 5.2 102.0 8.1 X X | X
75.4.998 3/44/30, 32 1.4 ! 83,8 6.4 l X 1 X - J
144
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CONDITION Vo=
NUMBER (KT)
75-2,001.1 4.6
75.2.002 3.0
75.4.003 3.0
75.2.004 6.0
75.2.005 iI.5
75.%.0006 4.8
5.2.007 4.0
5.2.00% 3.0
5.%4.009 2.0
5.3.010 1.0
5.3.011 9.0
5.3.012 7.5
3.3.013 4.C
5.3.014 9.5
5.3.015 %e3
5.3.016 10,5
5.3.017.1 5.5
5.3.017 3.0
3.3.019 9.0
2.3.020 10,0
5.2,021 3.0
3.,%.022 3.0
5.3.023 7.5
3.2.024 l.h
5.3.025 11.5
2.026 3.0
5..2.999 10,5
5.4,U30 e
3.4,99% 4.2

i Ape o,

.

LR B

TABLE IX (cont'd.)

WIND

WIND RUNWAY

DIRECTION  COMPONENT  Paym

{DEC) (XT) (1n H2)
325 1.9 26,52
45 2.9 26,47
275 -1.3 26,54
320 2,1 26,53
145 0,6 26.46
325 2.0 26.55
45 ' 3.9 26,49
210 ' -3.0 26,46
295 ' -0.2 26.55
120 ) 0.0 26,57
165 -6, 26,56
175 6.1 26,53
130 -0.7 26,57
140 -8.2 26,57
135 -2,2 26,47
135 -2.7 26,57
140 -1.9 26,43
135 -2.1 26,57
160 -5.58 26,57
16> -7.1 260,47
45 7.7 26,50
260 -1.9 26,54
155 -4.3 26,56
235 -1.5 26,44
155 -6o b 26,47
150 -1.5 20,44
340 Hed 26,54
1350 Tot 26,55
330 L 26,56

Wisht ds 1D rect Above Bymnuas,
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TEST

AIR
aq DIST.

FT.
. 905 1568
.857 1405
.917 1578
.899 1464
.835 1514
. 907 1858 1
.855 1633
. 855 1713
.912 ! 1651
. 898 1559
.879 1913
.865 1534
.890 1610
.870 2076
.4853 1736
. 833 1596
.854 1409
. 868 1822
« 856 2235
.853 1695
. 858 1339
.921 1635
.3876 2512
<552 2294
.853 1966
.852 17382 1
. 892 1539
.377 1669
.901 2018




TABLE IX (Cont'd.)

{
TEST TEST
TRANS - STOP V1D VA
CONDITION DIST. ' DIST. TEST TEST AIR TDME
NUMRER FT. FT. KTIAS KIAS 50 'sx-. T.D. 1
75-2.001.1 221 1844 141.0 138.3 6.72
75.2.002 128 1454, 140.8 138.7 5.96
75.4.003 230 1487 126.7 123.9 7.27
75.2.004 144 1634 134.3 132.0 6.16
75.2.005 171 1740 132.4 130.5 6.72
75.4.006 186 1431 125.3 123.1 8.75
75.2.007 79 1988 154.7 153.4 6.33
75.2.008 205 1919 145.0 142.6 6.84
75.4.009 178 1759 129.0 ; 1i37.6 7.00
75.3.010 190 3426 139.2 137.5 6.58
75.3.011 391 3813 131.6 127.9 8.10
75.3.012 285 3435 125.4 122,7 6.82
75.3.013 438 4299 135,6 131.2 6.9
75.3.014 216 4620 125.8 124.0 8.98
75.3.015 234 4305 126.0 123.9 7.88
75.3.016 345 5441 156,0 154.4 5.95
75.3.017.1 134 4680 143.3 142,6 5.70
75.3,018 433 4342 146.3 143.4 7.24
75.3.019 572 5804 140, 7 136.4 £.88
75.3.020 273 4155 121,2 118.3 7.65
75.2.021 269 1788 145.3 141.5 5.77
75.4,022 32} 1693 130.3 127.0 7.26 ]
1 75.3.023 237 4095 137.3 134.6 11.31
75.2,024 269 1607 137.2 132.2 9,49
1 75.3.025 391 4773 143.6 141.9 7.66
,75.2,026 203 1393 144,0 142,4 7.27
' 75.2.999 - - 134.5 - 7.11
' 75.4,030 38 5220 134.6 133.9 7.27
75.4.998 413 - 128.3 123.4 9,04
. i i / H
1
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COXCCnDE 3F:CI151 COMDITICNS - 1ANDING RFQUIRFMENT EVALUATION TESTS

AIRPORT: ROSWILL, N.M.  RUNWAY: 03 SURFACE: TCNCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-l01l RUNSAY SLCPE= -.C02%  RUNUAY CONDITION - WET

WATER LEPTH DATA

AFTTR AIRTRAFT | AFTER CROURD ‘.'E!!ICLESj

| mEroe amncrarT

A b

1 !
DAy St e e | ave, her ez B
AND  [TioMm G AET 0 CEN-RICET | AVG. LEFT | €on- RIGHT | AYG. |LEFT [cEx- |RIGHT! Ave.
1 pup
A/C | I TER ! TER TER
sr~_' i H !
1 L 1.0 % A; . [ o P | FEPI IR TTYN T 005 ooy |oous
) L *, oty T O | Ul R 0 N 0 1
e — —— e = ¢ -
U1 A R =.t’;:_ . - _1"_..'1 . FUSE D A .01 il .ul,
. T . o Y Lou, 4Ll .. il 1.o0s K1 IR Lu?
- 1 . . ~ fyve -
. (o e e . ot Joe o el b 0 i U P
. e e et - .- '. : alie I PO ) aida Y
D TP U WU A 11 N TS W A7) N VY WS AT | 01 1ol 1,01
S R TN ANDRTEY SN DU INTEANS OYTTINS RTPSN FVAN DTN ORI O
SN LIS STV FUURNPA DI B T VRSN XS A1) UIS I ) 2 K13 | ulo J.olz lol2
Sus Lo : , e | : i Y50 (Y54
1 )
, H . :
—_— ; e} ; ! B
SVAKEE bl e s et thul ool 1005 Luos 1ol L1 1,005 100G
RS + — ;
- W97 ALY, L1 LL0] N0 L1 Lo U 0 .00
4 2 g T
. S LUy v auhd et cLut ol Lol Lol L o2 Lol
; Lo it ol oo foor old Loos e blor fLols
NS DU SU PR SRSV R S SPUS SIS 1) G IN(3 W FOS G Y RO R Y,
. I S STV YOI EURT SR BTV B SO TR E N NN Gy a2 .03
i A 4 i e
: el fate s Lol bies duns  Lars Lol L0 ol 1ous
- ' f ol fo: v Sl o .ty ) oA Y] L8 05
p--———e— —- - e +
IAN 1 / }- i’_ \ s .‘/l i N Lol . .‘:l" .U..] .('l() .017
4 S
E ! S U 1014 1026
e i e oo
— 7; e e _— -
«?— -—--?~ ‘o~ B T R e o
LARVASCON U SN | FRIS VTIPS SR VE RPN S SPUON S S T3 Uud pouUs 005 4 005} G053 1003
Loty e s Loy il N RED! .0l 0 0 L1 LU s
- e e S B el R T R e SR -—{- B s ’———-71—_—-- =
L S S N E 4 1 _-;‘. _ .. __“.l 1. i Sl .01 LUL5
Y IV S P AR RTSN LIRS SXTR S TP I A W13 TR VU I 1) &
’ g el L2 Ayl u als by ul L1 Ly
T RV 4 LA, 1 NN .03 0] L% LUz 027
e e e = . — e g — e
] iy S 0 L ab] 0l N .03 LG23 0 {) .01 00
/ [ ——— - ; .1._ -
. il 0% . 1lo RIE 02 NI N NIXYEB L NI 04 04
RN LA ST SEAL LT L
ah IR T BTN 3.0,1 b4 027 1,023 toasl TG0k 0 Ol 0014
P - e o o atrw ot e e o8 — —
A | N i 193, A Iy 10,54
bar

PRSI



u'-;w X (((lun

CONCORDF SPTCIAL CONTITIONS - 1AXNDING REQUIRFMENT

1
-,

EVAIUATION TFSTS

AIRPORT: ROSWELL, N.M.

AIRCRAFT: 1-1011 RUNKAY SLOPE= -,0034

WATER DFP.H DATA

RUNWAY: 03 SURFACE: COXCRETE
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TABLE X (CO“: ..;/
CONCORDE_SPECIAL COXDITICNS - TANDING REQUIREMENT EVALUATION TESTS

el . o

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: L-1011 RUNWAY SLOFE= -.0D2% RUXUWAY CONDITION - WET
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b 04 10 LOb 00 0. VIR SV SRR USVE S N 14 Ao Loos 1,033
/ DD .97 Ny ST LA V) VB TASWE NI Wl 1) Ll
5 Jdo Loe o quvs foos Lo Loy Lo Leo Lo oo ooz
AV7 L0 L pufy ol | Lol L7 Losintl Loy oo |oolr Letr
- RUSI SRS VRSN I SU U VRS SIS S
A : L TX | | ! (YA n789
Ny

s e i A
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TABIE X (zout'i)
CORCORDE SPECIAL CONDITIONS - LAXDIRG R IREMENT EVALUATION TESTS

AIRPORT: ROSWELL, .M. RUNNAY: 03 SURFACE: CONCRETE MEAW ELEV. 3666 FEET
AIRCRAFT: 1-1011 RURHAY SLOPE= -.0034  RUNWAY CONDITION - WET

WATER DEPTH DATA

1973 BEFORE ATRCRAFT AFTER AIRCRAFT AFTER GROUND vt::ucr,zs__'
AXD rf;: LEFT csx-lamm' AVG. JLEFT | CEx- lucu'r AVG. |LEFT |CEX- lm:lrrT AVG.
A/C TER TER TER
AR
10725 11 .05 Jl.oo 105 Los3 Jor jo2 ‘Y.o05 lo1i2 Loir foos loo, V.007
2 02 J.oo  Luc v60_L005 jul .03 lois L 3 1- - !
.18.1 |3 0 Joue 1os Los o1 11 Loz 1013 lor oy Lo~ Loz
4 .06 1,07 107 Loez j.o1 Lo3 Lo3 Loz Lo or tor laoin
S .02 .03 04 0l 0 01 02 ol 1) Ol 003,
6 .02 J.06 J.03 037 ;.03 }.06 .06 los3 Loz l.os Vo2 Loz
- - - L - - - - - -
P S PR "N S PO PN S S S PN N
avc |.035 |.06 1053 Lo49 l.o1 1.023 f{.024 l.ore Lor |.o13 |.o1s lo13
AVG TIME hy07 D817 ) 22
10/25 |1 .03 1,05 .04 T.Qlo 01 01 1,005 Loos Loos 005 1.005 1.005
2 .03 f.09 Loy Lo: .005 {.01 J.or loos b - - -
ME .05 105 los los f.or J.o1 l.o2 [ow3 p 0 .01 1.003
4 .05 o7 Lo looz l.or l.o3z lo3 lo23 W Lo Lol
5 .3 1,03 .05 L037 |0 .01 f.o1 lovr b 0 01 L.uos
6 0% .07 204 05 L05 .06 23 047 LO- .08 o° 01
7 A7 o7 Loz Loz {.e3 .03 loa les Lo l.o1 [.03 {02
" a0 foe Lo {07 [.o3 .o f.06 los Lo3 l.os l.02 1033
ave_ .05 061 Loes los9 |.o18 ;.027 [.o2s 1023 Lo1i {.o19 .ot1e lo1s
AVG | TIME ! Q830 842 01469
10,25] 1 .03 |.oo |.06 .05 l.0o1 Lol [.ol1 l.01 1.005 |.005 |.005 |.005
2 .03 09 ,09 07 L0005 L0uS 01 .007 1- - - -
.39 |2 04 106 Jos Los Lot Lot f.ov [.o17 Lol .02 |.01
4 06 1,07 Yo7 o6 lel Loz l.03 1.02 Joos .ol 101  {.008
5 .0r o3 {06 1033 b .01 __].02 1.01 “0 .01 P .003
‘, 04 1.07 o3 loar |.o2 |06 .02 ].033 j.02 [.06 ].03 037
/ 06 .06 i.06 Lo6 103 Loz l.oa [.033 [.o2 lo2 T.03 T1.023
8 09 Lae l.os Los7 Loz los 06 1,063 1,03 105 l.03 1,037 ¢
AVG 1,045 5 .072 L on 058 lois looa | 027 §.021 1.013 1,022 1.018 |.018
AVG JTIME | L0858 1 0910 0919

151

T T o SO

e e ki e e



AIRPORT: ROSWELL, N.M.
AIRCRAFT: L-1011

TABLE X (cont't,
COXCORDE SFECIAL CONDITIONS - LAXDING REQUIRCMENT EVALUATION TESTS

RUNMJAY: 03 SURFACE: COXCRETE MEAN ELEV. 3666 FEET

RUNJAY SLOPE= -.0024

SATER DEPTH DATA

RUNWAY COXDITION - WET

1973 BEFORE ATRCRAFT AFTER AIRCRAFT AFTER GROUND VEHICLES !

“DATE | STA- K ‘l

AN  |ri0ox |LEFT | cEx- RIcuT | Ave. BEFT | CEN- RicHT |ave. |1=FT |CEN- |RIcHT]| Ave.

A/C TER TER TER

RN

10/25 .02 f.06 J.05 [.037 Locs Loos [.o1 |.007 {.005 [.oos Loos |[.o05
> .02 l.os f.08 looo foos Loos ]|.o2 {.o1 |- L - -

- 34 3 L5 1,00 1.0 1053 Lol Lol .02 f.013 J.ol l.ol Lol .01
4 W tue foue Luds Lol Lys 03 {.ue foous Jal Loz .012
5 we e Loss Luss 0 Lol .ol (.1 fo 3 (616 |.003
6 046 .07 los 1,05 l.o2 Loe (.06 {.0472 {.02 Joe Los |.o04
L 07 1.07 1.07 V.07 lus lo4 |.04 [.037 |.005 ].005 1005 |.005
8 10 1.0 1.09 '.097 103 lee 1.0 lo3 luz Joa loi  |.023
AVG 1,067 1,06/ {002 1059 Lols Lo2ze 1.032 |.024 !.009 l.o18 J.ois }.o014

AVG | TIME i ioy27 ! 0938 0945

)

10/25 | 1 .04 | .05 1.05 .04/ 1.005 [.005 [.01 [.007 [.005 [.005 |.005 [.005
2 01 1.0> o8 ‘.03/1.005 .oos .01 i.0p7 |- - - -

3213 .05 .04 .05 .47 [0t [Lo2 [.02 T.o1; [.0o1 [.o1 J.02 [.013
4 04 1,06 Voo 1,053 J.oos (o2 {.02 i.0151.005 .01 ].02 ].012
5 .02 1.03 |.06 {.03 Jo .01 .02 |.01 |o .01 [.01 .007
b 02 108 .06 1,053 },00 los 02 1,03 l.01 {.03 ].03 .023
7 W05 1 .06 (1,07 .06 J.02 153 01l 1.02 1.01 Jl.0o1 {.o0t .01
8 07 .08 1,06 (.07 1.0t {.05 .06 {.0331.02 loa J.oa |.033

— bave 1.037] .052].059 .04y |.009 |.024 | .019] .01/ ].008 |.016 ].019 | .014

AVG i ITME e 1006 101s 1026

|

10725 11 05 1 .0701 00 06 Lol 1.0l 01 1,00 {1,005 ,.,005 1,005 | 00
2 1 L2 03 L2 Uy 1.0y, Ul LUl 1 - - - -

35 3 .U Q. 4.0 Tos o ]0b lber Toor tooidtiol o ooz 1013

.00 1 .07 L o8 1,07 .01 |.02 .03 | .07 | .005 1.0t |.o02 .012
, 03 1 .02 .05 1.033 o .01 .01 | .00/]0 01 1.01 .007
1

b 03 ] .08 00 1.057).02 toa .02 | 0271 .01 1,05 102 1 .027
/ 05 1 .05 1.07 ;057,02 02 | .03 | .0231.01 [.01 [.01 [ .01
P A0 ey Ty ovsToes Jooo ] on Vs, [Loa el [us | Lo
ave | o Lol oa o Toory Lo sl o1 [ o1t | Lo15 [ o1e | 014

AVe s - L .‘]0'} 6 | 1045, 4 10573
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TABIE X (cont®i)

CONCORDE_SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS
AIRPORT: ROSWELL, M.M.

RUMAY: 03 SURFACE: COXCRETE MEAN ELEV. 3666 FEET

el v s ix

AIRCRAFT: L-1011 RUNJAY SLOPEs -.0034 RUNMAY COXDITION - WET
WATEs DEPTH DATA
1973 BEFORE ATRCRAFT AFTER ATRCRAFT AFTER GROUND vcHICLES |
TDKTE | STA- ln ll
AMD |rIoN [LEFT | CEN- [RIGHT | AVG. LEFT | CEN- RIGHT |AVG. |LEFT |CEN- [RIGHT| AVG.
AJC TER TER TER
RUE
10/25 li .06 ].06 .05 {.05 ]J.o1 (.01 .01 J.01 1.005 ].005 |.005 | .005
2 06 1.09 .08 l.07 l.o1 lo2 012101 Lor 1o .ol
w23 b .05 ]1.06 |.05 ].047 .01 |.03 02 tor l.o1 Lot o1 1|
4 .05 | .07 |.08 |.067 f.01 .03 |.ot }.017 }.005 .01 |.005 |.007
b] 02 1,03 (.06 1 03 1,01 0l 02 013 o In__ 01 003 |
4 .03 1.05 l.06 1,047 101 loos !.o1 |.008]- - - -
1 06 1.00 .00 1,053 J.03 l.o3 1,03 (.03 1ol Lol 007
8 05 l.os T o8 .07 03 0 1 .06 }.05 a2 05 04 1 012
AvG | .04 ] .06 |.062 {.054 [.015 {.024 | .022 .02 }.008 l.013 |.011 |.o11
AVG |TIME 12335 1244 1253
r” : 10/2541 . 08 106 ;.06 1,005 L0os § .005).0051.005 {005 ]005 | 005
2 06 09 09 QR 0l Q2 02 012} .ot 01 ol 0ol
.33]3 .05 .o .05 1.05: ].02 J.o1 .01 1.0151.01 Jo ,01 .007
N1 6 00 LU¢é 01 2 02 012 10 (4]
5 .03 [.03 {.06 {.06 Jo .01 .02 |.01 jo 0 .01 .003
.05 | .08 {.06 }.063 ].01 [.01 .01 |.0o1 |- - - -
7 .05 | .05 |.06 |.053 .02 {.02 .03 [.023].005 {.005 |.005 | .005
] 8 .09 (.09 l.o1 J].093).06 J.05 | .06 j.0571.02 j.01 }.o1 .013
: ave ] .051] .067 1,07 |.062 1,017 l.018 | .0221}.019].007 !.004 }.007 | .006
AVG |TIME 1305 1315 1325
3
1072511 .06 |.06 |.04 |.047 {.005 |.01 .005 ] .007 !.005 |.0c5 1.005 | .005
2 .04 | .08 .07 l.063 .02 [.02 .02 .02 .01 l.o1 {.o01 .01
.2713 5 .05 .03 f.042 ].01 {.01 .02 l.013f.00 J.01 }.o1 .013
‘ .04 | .06 | .08 |.06 [0 .01 |o ,003 | 0 .01 lo ,003
5 .03 1.03 1,05 |,037],01 lior l.o1 l.o1 lo Q 01 003
6 .05 | .07 .04 |.053].02 l.01 .01 | .0131}.005 }.005 |.005 | .005
7 .04 | .06 .07 l.057}1.01 J.02 | .02 |.,017].0t j.01 {.01 .01
8 06 | .07 1.09 .08 |,02 ].03 ,06 1,03 1,02 1,01 f.01 .013
Avg | .046 ! .06 1.059 !.055 |.012 |.015 | 016 .014 !.009 |.,007 |.007 | .008
" AvG 1TIME 1334 1346 1354
153
3
el
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TABLE X (coucl,)
CONCORDE SPECYIAL CONDITIONS « LANDING REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M.
AIRCRAFT: L-1011

RIMAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
RUXKAY .SLOPE= -.003%

WATER DEPTH DATA

RUNCAY CONLITION - WET

BEFORE AIRCRAFT

AFTER AIRCRAFT

AFTER GROUND VERICLES

-

STA-
A® {TION |LEPT | CEN- %lcﬂr AVG, ILEFT can-‘*ucm' AVG, JLEFT |CEN- JRICHT| AvG.
A/C TER TER TER
XN -
o725 11 ™ " R KPR IRLUCE ISV LOns| 005 ) - - - -
. 03] .07 { .07 } .057] .0t ].01 01 ] .00} .01 ].01 {.01 .01
20 15 021 .05 1 .03 Y .033t .01 |.02 .0l 013l o 01 1o 003 |
4 03l . 06 104310 1) 0L 0031 - - - -
5 L0241 .01 ¢ .03 | .02 10 0 0 0 0 0 0 0
0461 .03 1 .03 | .033) .005].01 .01 | .008] - - - -
7 .06 1 061 .06 | .067] .01 |.02 .02 | .017] .01 | .01 { .01 .01 _
5 .08 | .08 ! .10 { .087] .01 ].03 .03 | .023] ,03 ! .03 |,01 ,023
AVC .035) .045] .05 | .043) .006{ .01 ] .61z .01 | .ul | .012] .006 | .009
AVC | ILE 1402, 1414 .4 1425
10/25 1 1 041 051 .02 1 .0372) .01 b.oos ) o1l .oosl L0051 .conl.c0s 1,005
2 061 .09 1,05 ! ,0678 01 1,01 014 .01t .01 1.0 l.01 .01
25.1172 06! 064 04| 062! 01 ) .02 a2 01z} .01 { .01 0l a1
4 031 .05 .07 | .05 | .005] .02 .01 | .0121 .005} .01 ; .01 .008! |
5 L0311 ,03 % .03 .03 ].01 1.01 .01 [+3 1 ) 01 1.0l ,007
A 031 .05 1 .04 ) .04 | .01 ! .02 01} .013) - - - -.
7 .03 ] .05 .06 i ,047) .01 | .02 | .02f{ .017l ¢ | .02 }.01 | .01
3 ol .08 .09 ] 09 | .06 [ .06 061 .06 | .05 1 .05 | .02 .04
AV(. L0450 L0571 L0535 § .051! .0le}i .02 0l 018l o1yl olsl 011} 013
TAve 111 E 1434 1445 1453
10/2411 .05, L0591 .02 1,06 1,005 ) .005) .005f .Gos |.005 |.005 005! .005
2 .04 091,09 J.0731,01 | .01 | .01 !.ol l.ot 1.0t | .01 1.0l
_.61 3 .05 L0441 .04 1.0431.01 .02 | .01 | .013].01 }.o1 .01 ] .01
.05 061 .07 {.06 .01 .02 ] .02 | .017].01 {.02 .005] .012
5 .03 L0301 .05 1.037.1.01 O 1ozt olalo Q L01 1 .00
6 " .03 004 .06 1,047 ].,01 .01 | .01 | .01 |.005.005} .005] .005
] .04 051 .05 1.0471.02 02 1 .02 | 0221 .00 1,02 02 1 .017
8 .07 081 .07 i.073].06 .05 | .06 | ,057]1.02 .03 | .03 | ,027
AVG ]1.045 1 ,0571.054 ..052 |.,012 | .018} .021; .018 |.00y 1,012 § ,01-] .011
"AVG  |TIME 1501 5 1512 1520
154

o




TABLE X1
? COX. ‘ORDE_SPECIAL COXDITICHNS - LANDING REQUIREMENT EVALUATION TESTS
AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRATT: 3 -137 RUNWAY SLOPE= -.0034 RUNWAY CONDITION - WET
WATER DEPTH DATA
1973 BEFORE AIRCRAFT | AFTER ATRCRAFT AFTER GROUND VEHICLES |
DATE | STA< I, L
AND |TION [LEFT | CEN- |RIGHT | AVG. LEFT | CEN- RIGHT | AvG. |LEFT |CEX- [RIGHT| avec.
A/C TER TER TER
RN
10/47 1 1 J.05 |.06 .10 J.07 J.02 o2 o2 1.0z !.02 lois Laas }.017
2 202 1.09 1.10 ;.07 1.01 101 tm 01 1,01 Lol 01 01
.010 3 J.o5 1.08 [.o8 |.072 J.o0 fo2 Lor j.o13].02z lor Lox [{.013
4 t.os 1,06 .09 ;.065 .00 Jor lor [.o1 |'/R fr Lo1 |.m
5 l.os .06 1,07 .06 },02 Loz Loz }.02 lor lo2 Lo 013
6 1.02 .06 [.06 i.047 l.op |.o1 01 JtR lo1 Lo !'.m;
: 7 .08 J.05 1.08 ;.07 1.05 }.03 rt:T 05 1.03 o3 Los 037
; 8 .05 .06 l.v6 1.057 ].os4 .o Loz .06 1,03 lo3 los |.o33
AVG | .044 |.065 |.08 [.063 |.021 [.021 [.022 |.0213].017 l.c17 [.019 |.o0177
AVG  TIME 0809 0822 0826
|
10/17 1 07 1,07 2.07 .07 .02 02 02 02 1,02 Q2 02 02
. ; 2_}.08 1,10 J.10 t.09 i.01 po1 Loz ‘.o17 ! - - - -
013 31,07 l.08 l.o8 lio77 Lo Loi 1. o - Llop 1o 00z
4 {.05 .06 {.09 {.067 {.01 {.02 Loz l.017{ - l.or [.r1 {.co7
5 1.05 |.06 .09 1.067 |.03 1.03 1.04 |.033].02 .02 [.02 {.02
6 1.07 j.06 |.05 t.06 j.0o1 fo1r lu3 t.o17l.00 J.or Ler .01
7_1.05 t.05 j.03 f.043 j.05 tos los l.05 1,05 los los !.0s
8 J.05 [.06 .07 j.06 l.oa [.06 los [.o5 [.o5 [.05 |.oa V.o0a7
AVG 20613 .067 ;,072 [1.067 1,024 1,026 ;030 027 1.021 026 1.0 023
AVG  JTIME B 084 0853 0858
i .
!
; /17 L1 J.oe [.05 Jios losafor lo2 Lo Tz g Jon loo [ .mal
: 2 _}.06 1.09 !.08 f.077 J.ov lor Jo2 J.013}1.01 lor lo3 |.017 ,
.019 3 J.08 {.08 [.08 .08 |- lo2 Loz |.o13;.01 l.o2 |- .010 1
4 1.06 .10 .10 j.087 {.03 .01 o4 |.027 J,01 to1 l.o3 |.o17
: 5 1.07 }.08 |.10 |.083 1,02 1,03 Los {.033l.00 P03 l.oz_ {.023 ;
26 1.07 ;.07 107 .07 lo7 Lo Joa f.04 J.o1 f.02 .02 |.oa7
7 |.08 !.08 |.,06 4.0730.03 loi Joe ‘t.os |- |- |- -
3 8 .08 [.06 .06 :.067 .04 1.03 Los 1.0371.03 [.03 [.0o3 .03
AVG ].07 |.076 |.074 1,074 |.026 .02 1036 ! .028 [.014 |,018 |.025 | .019 i
AVG  TIME 10942 0953 0959
! 155
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AIRPORT: ROSWELL, N.M.

IABLE X1 7 < =%
CONCORDE_SPCCIAL CONDITIONS - LANDING RFQUIREMENT EVALUATION TESTS

AIRCRAFT: RB-737

RUNWAY SLOPE= -.003a

WATER DEPTH DATA

RUMWAV: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
RUNWAY CONDITION - WET

AFTER GROUND VEMICLES |

1973 BEFORE AIRCRAFT AFTER AIRCRAFT
DATE T 5TA< ‘ L
AND |T10x LEFT | CEXN- [RIGHT | AVG. {LEFT | CEN- RIGHT | ave. ) LEFT JCEN- IRIGHT] aveG.
A/C TER TER TER
RUN
1017 1 060 4,07 107 G007 Loi Lol Lo .013 .01 101 )o2 .013
2 .08 .10 a0 J.093 1.o1 o1 lo3 .017 1.005 |.01 .03 .015
.016 3 .08 (.07 [.07 {.073 .02 |.c1 [.02 .017 |.005 {.01 [.005 |.007
4 07 110 4.07 g.nso Loy Lot Lol .008 J.005 .01 [.02 .012
5 06 1,07 1w flo73 [.o2 o2 Loz .02 |.02 .01 Lol .013
) .07 10 060 1,077 (.0 .01 05 .008 .M .01 .005 .008
7 _l.os 1.08 l.o8 067 o2 o3 Loz }.o27 .oz loz Loz .02
g8 1.05 J.03 tou2 .07 1.03 Yoy Lod ,03 .03 103 Log L0313
AVG L0604 .08 1,076 1,072 |.015 [.016 J.021 {.0174}.013 [|.014 [.018 |.015
AVG | TIME 1102 OBS 10521 10:29
!
10/17 ) .05 L.oe [Lo6 1.oh7 Lo Lor Loz 013 .o f.o1 Lol .01
2 L08 oo 1o Lloyy Lol .01 .03 L017 1.005 1.005 .03 .013
L011 3 .08 .08 A7 077 1.005 LLo2 . 005 010 1,01 01 L0005 . 008
4 L0 boow 110 flo77 Looos Loy m 008 1.005 {01 f.o2 .012
3 07 .07 (.08 7,073 1.o2 o2 Lo 023 1.01 f.o2 Lo .013
H .05 U 1.05 |.0> [.0o05 [Lo2 [Lu2 015 .01 .ot o2 013
¥ —
7 .03 ] .06 08 1,063 ].02 1.03 104 .03 - - - -
8 204 _1.07 08 l.o03 Loy Loa Loa 04 1oos Llos 4 .037
AVG 057 [ .072 1,077 1.oe9 [.016 {02 l.o23 T.otg |.o11 [.015 [.019 {.015
AVG TIME 1039 1052 H056.5
i
s i ]
10/17 ) L4 7 _1.07 L.06 (.00 .01 G022 f.013 (.01 .01 1.015 |.012 :
2 L6 L a1o Late Llosr foot Lo L .02 t.oos {01 |02 012
023 3 .08 .08 07 77 1,005 0] L0605 L007 1.005 .01 . 005 007
4 06 1 .07 ooz Toonr [Loos fool [Lm L008 |.005 {.005 1.02 .01 |
5 L07 1 .08 1 .10 1.083 .00 1.03 .04 .03 .01 .01 (.00 013
f 08 1 .07 .07 Llo7s ]oos Loe2  Lox Voo jLoos Lot flo1 .008
7 .07 .07 04 Ly .02 o .02 i< 027 1 .02 .03 02 .023
B 1205 (.04 105 rooi7 fL03 Loy (03 1.o3 1,03 o3 J.o3 103 |
AV(, 061! La72 [ Loz Looes Loy [oo2r f.022 1019 [Lo11 [Lo14 [Lo17 [ .014 )
VG [TIvR | 100 1119 127 |

WO N



TABLE X1 (:.:*'D
CONCORDE_SPFCIAL CONDITIONS - LANDING RTQUIRFMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: COXCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNWSAY SLOPE= -.C03&  RUNWAY CONDITION - WET

WATER DEPTH DATA

17 BEFORE AIRCRAFT AFTER AIRCRAFT AFTER GROUND VEHICLES
"DATE STA- ]
AND Ti0N [LEFT CEN- [RIGHT | AVG. FT | CEN- RIGHT {AVG. |LEFT |CEN- |RIGHT|{ A\G.
A/C TER TER TER
KRUN__ {1
| S S B . 0% L, 06 06 057 UL ol e €19 1ol R . i1
TJ L1 L 10 o7 .31 L1 LG3 ny 5 RGN Y 1.
.ullb . U ) \) o o VJrs . .i‘l «Q}L \'U? \'05 -\'l . ' - i
. : N VRPN M) | Ll ; [ 1 : 1
L - . M ‘l S i [¥] 01 w1l 1 i
. .7 . 7 . 1 W o 1 L 1 ol . 1 R A
7 BTN KTt O K KT KX 025 lo- Lol Loy i
N DA R R L1 Lt Leas
- M
Ay e Lot o buTn e dods Lpl9 !..;12 L.16 1l o Lot b
Al L. E 1136.5 D 140 11,
) H
< +
i |
let7 i 06 105 Los  loaz f.o1 L2 Lois Lers lot ei ot Lot
Z L100 _L.oo0 f10 4037 f.01 101  LO3 017 101 01 04 Q2
01 _ .05 A9 o8 1083 005 .01 .02 LO1: 1005 L0055 1,00 {005
4 .07 LU w06 073 005 .01 01 Loos Loos }.005 (.01 007
5 08 107 .10 083 |.02 1.03 .62 023 ot .02 (.02 Loly
) .04 01 Uo 0%/ L0095 1,02 01 gi2 101 01 2 [
7 L5 307 08 U6 )N PR XU P S5 R4) SIS PR G
b b e 1 067 04 LU> .04 043 Lo Lo tug RUES
AVG A0 LU LUTy oy old .ozl 1,022 Loly Lola 014 §.020 .01y
AVG  {IME H 1G4 121, 1.0
10/1711 13 0) .09 LO4 3 LUl LUl .01 .Ul L 01 015 1.01 LUl
2z L o .10 L 07 L0, 1ol LUY LU buun oo, Yo .01,
TS P B i .0 o O Loun ot LGL 015 Lol 01 LUl N
4 L7 .16 o) e S .05 1.01 LOU7 Loy L0 1.l A
P S R T S R S TR AR} S L 017
, N LU RN L)" I AR FY T SRR AT ol I T
, oo peun bt Yoz p g oo Ler Ler Lo P Le-
o I Y2 NI TR I DY R DRV O DR AT B ) o ol Lot
A bt 7 Lb70 _p065 LL01) L0l L022 LO17 LOOS L.016 1,010 J.0L3
AVG TTME 1230.6 1243 D47 .6

St s

o et il

- o 1ma o
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AIRPORT: ROSWELL, N.M.

TABLE X3 {con*'i}
CONCORDE_SPrCIai CONDITONS - LAXDING REQUIREMENT EVALUATION TESTS

AIRCRAFT: B-737

RUNWAY SLOPE= -.003%

WATER DEPTH DATA

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
RUNWAY CONDITION - WET

1443 { BEFORE AIRCRAFT AFTER AIRCRAFT ATTER GROUND VEHICLES
DKTE | STA-
AND lTiON JLEFT ! CEN- [RIGHT | AVG. JLEFT | CEN- RIGHT |Ave. ) LEfY |CEN- |RIGHT] Avc.
A/C TER TER TER
AU
10/1; 81 04 {00 10> L0 .0l _f.o1 l.o1> {.012 {01 01 .01 Lol
z 00 1,10 110 Losy 1,01 F.ous 1,03 uly Lous Ql 03 ula
IR E .0/ 109 (.05 los .05 t.01 ].005 [.007 |.oi .02 J.ou lulz
4 RY RIS KT RTHPNE DRI IRT) O gl. Lovs 1.ue bl GO7
> o e b1, Loy 1ol 1lu2 L2 217 Loos l.ue 101 Loy
o 07 boi  Los  Loes oL lot {.or Lol lot 01 1.00s l.oog
7 0 J.oi Loz tor .00 J.03 .03 Jlo23 | - - -
b} e sV Ly 2V - Mo UG 2V a2 L0Og alzd A3 1,027
Ay .06, {.uot Lo 7 Lova Lottt dlur teozi Lorr tooes Lolz Lot Lols
AV |iNE 1456 1510 1515
1
I
10/17 {1 L4 lue 1,05 Lus L0b .01 1,013 {.011 101 L1 1.0t ot
- 06 1,09 Lo9  1.03 01 1.00 j.06 1027 !ol .01 04 _1.02
o N 06 Loe Lo Loer oo fuor [.ows Loz Lot 2 1.005 [.o12
. 08 109 Loy 087 {.01 (.01 {.0z [{.015 f.oos [.or .ol {.008
5 08 109 Loy losz 1oz l.o3 1oz 1023 Lor 102 tor lo1s
6 .07 l.o7 loe oo |.ut twe f.or Los Loy .ot .01 Lot
7 .05 {06 Loe Lu,? flue twwz toue leue Luo e .oe lug
g YR B L0 Lee W5 los Los 21 Los 01 Lo Lo
ave {.oe2 o7y Lo77 (o7 017 fLoot foueo fuuee Lols |01 flol? {Lule
As 1. E L. 1536 1541
| o
+
Lusi7 |1 7 u — huZ. bl S P ul ul Gl a1l
5 " oo Ll fwy, [.uus f.or (.03 {.015 [.005 |.005].02 {.01
1y Lo8 108 j.07 J077 1,01 1.0t j,005 l.008 lo1 | .o1 VY, 1.uve
A ) .00 .lu W07 Faul .ul LU2 013 ]1.005 01 LUl SJUL
; v A W10 U b tuus Loos {.023 loos .oz f.uo LLotn
’ . .7 ‘ L5 L0 LML 1,91 1,013 A 3 T Y I TS
K R ar A T ST (L e L .00 (Lo
o F 0 .09 087 .04 1,05 1,05 1,047 {05 o Lo lone
Ave o feer [.os |os 074 {.015 {.019 |.023 l.019 Lois |.o16 |.018 ].016
TAVG  JTIME 1551 1602 1606
156
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AIRPORT: ROSWELL, N.M.

TABLE XI
CONCORDF_S2707151 COMMITICNS - VANDING RFQUIRFMENT EVAIUATION TESTS

-

P BN

RUNRAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

e i

AIRCRAFT: B-737 RUNWAY SLOPE= -.002%  RUNWAY CONDITION - WET
WATER DEPTH DATA
1973 BEFORE AIZCRAFT AFTER ATRCRAFT AFTER GROUND VENICLES !
"DATE | STA- HR "’"]l L
A |rrox [LEFT | cEn- RIcwT | ave. pEFT | cEx- RicHT | AvG. [LEFT |cEn- |RIcHT| Ave.
A/C TER TER TER
ALy
waz )1 Yee Yoo lue lue lois Lo Lo ws dar o lor | o
2 (.05 J.10 10 083 fbor Lol Les .02 |00y Lo} {04 |.018
.015 3 .08 1.07 J.08 ‘'.o77 l.ov Loz luos |.012 L.oos l.oi  Loos 1.oo7
4 J.00 fos 1,08 ‘073 1.62 Los Loy 1.03 |.or lo2 Loz l.017
3 08 .10 .19 093 f.or Loy Lo3 .023 1.005 {.02 )02 .05
6 05 .07 e 06 1LO2 0 L02 01 j.017 .01 |.or |03 .017
7 L. Looe tios o053 oo Loz Loz o2 too2 Loz Loz .07
8 1.u5 l.us .07 o057 Los Lot Loi b fLes por loi L.z
AVG_ .06 ] .07% 1075 j.o70 d.oig Lo21 Lo2zo .02 {013 Lois Loz |.o16
ave i L ilol7 5 {1627 1632
: i !
Tl i 0
s Loy o5 i.es os 1032 Loos Loos Loos .005 Loos Lor Lo |.oos
2 070 1 .10 oo aoy fbons Loos boso (o017 i.005 foos Loz |.013
1130 s 208 .08 o8 08 LLoos Lo0s Loos 1.005 1,005 1.005 (.01 . 007 j
4 05 Loos f.09 o073 Lol Lot Lo 01 1.005 1o luos | .007
5 1.7 1.09 .08 to8 f.o1r lor Loz .02 [.o1 Lol j.02 .013
h 03 fLop Loos a3 Lot for o Lo 01 {.o1 Lot [.ol .01
7 l.o7 F.o8 fooe o7 Loy Qo2 Loa (.03 .02 1.0t los  [.023
g J.o6 Joos 1.0 foos {03 Loy Lo 03 .02 Loz Loz [.023 ]
AVG | .07 | L07h L”“ L0658 1013 Loy Lo2r fLote J.o1 .ot [.019 [.013 3
A TIME : 1028 104] 1047
—_
— 1 |
-
10/18 1 025 1.05 1,03 1035 101 Loos Loos 1.007 |,005 1.00s 1.oos |.o05
2 U6 109 (.10 1,083 1,01 A2 102 017 | - - - -
L0185 3 .00 Joee loo8 joos3 foons Loos Loos {.o05 fLoos 1.cos J.oos | .o00s
2 06 Too7 Foos [Loe3 [Loos o1 Lo 008 | - - - -
5 07 .09 .08 foo8 1ol LG L2 L017 1005 o1 (.02 012
b Loy J.oo T.os vooe fooz Lo _Loos [.oi2 f.or f.oos J.oi [ .o008 :
7 07 1.u7 1,07 T.rn L0303 LR 2026 1,02 1.02 1,03 023 1
B_ .6 r.o8 [.08 7073 p0a Los  Los o047 [,03 J.oa [.05 |.040
AVG ] .03) | o7 [ 069 .066 1016 Lol Lotz 1,017 l.o12 1014 ].02 015
AvVG i ] 11056 | _ | 1109 1114
[ i
i
!
%

A b e




TABLE X1 (come'l,
CONCORDE SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

ki aie Mo

AIRPGRT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEF:
AIRCRAFT: B-737 RUNKAY SLOPE= -.0034  RUNWAY CONDITION - WET

WATER DEPTH DATA

1973 BEFORE AIRCRAFT ' AFTER AIRCRAFT AFTER CROUND VEHICLES !
i DATL | STA- L£
t AND [ItIOoNM |LEFT | CEN- EIGHT AVG. FT | CEN- }ucm' AVG. | LEFT [CEN- JRIGHT| AVG. ;
d A/C TER TER TER 4
: AUN
' 10/18 0151.05 1.02 028 1,065 1.00s 005-1..00s5_1.005 3.00S E

a o 005
0201 .07 .09 |.06 ].005 .01 |.03 .015 §.005 j.01 {.03 -015

203 |1.05 (.05 ].043 t.005 |.005 [.005 {.005 ].005 [.005 1.005 | 005 |
012

008

.035.1

- - - - .005 }].01 . 01 .008 | - - -
06 1,07 .08 ;.07 a1 0z L0172 1.005 Loy 02

05 .06 .0s ooz for Loy Lo f.op oy Loy loos |
.06 .06 .06 .06 .05 .04 .03 .033 1.03 .03 .04 .033
.05 .07 .08 .067 .03 .03 . 04 .033 }].01 .01 .04 .02

U397} 061 [,06 |.053 ]|.012 |.016 [.019 {.016 |.01 j.011 [.021 |.01%

{Q\IP*M Slw] NP~

AVG  |TIME 1129 { 1140 1144 j

4 10/18 } 1 .03 |.05 {.03 |.038 |.005 |.005 [.005 |.005}.005 |.005 }.005 |.005 E

2_l.06 {.10 .10 7.087 [.005 1005 [.02 .01 [.005 [.005 J.02 .01 ,

~031 3 |.08 |.07 .05 |.067 |.005 {.005 |-005 |.005 ].005 ].005 |.005 ] .005 i

4 .03 J.07 |.08 J.06 |.00 .02 lo3 .02 |.on .02 J.o1_ |.013 ;

F 5 1.06 |.06 [.08 [.067 |.01 1.02 1.0z ].017 |.005 [.01 ].o1 | .008 f
' 6 [.03 [.06 j.06 J.os [.or f.or Lo .01 [.03 [.o1 [.005 [.015
4 7_J.07 .07 .07 J.07 J.04 .04 Los [.04 [.01 .02 [.o1 [.013

8 .06 | .08 .10 (.08 (.03 |{,06 .04 .033].03 {.03 |].04 .033
1 AVG | .0521.07 ].071 1.065 J.014 ;.018 [.021 [.017 ].012 {.013 }1.013 | .013

AVG  |TIME 1155 1206 1211
3
] 10/14 1 L0461 ,0551.035 1,043 1,005 |,005 1.005 | .005].005 },005 }.005 | .005
] 2 .07 1.10 1.10 1.09 1.005 l.01 _{.03 .015].005 .01 1.03 .015 3
] L033 3 .05 { .06 |.06 |.057 ].005 |.005 l.005 {.o00s{.005}.005 {.005 | .005
1 4 .02 [.05 t.07 !.047 |.005 .01 [.01 .008 | - - - -
5 05 [ .06 |08 1.063 .01 1,02 (.02 L0171.01 j.01 }.02 .013
6 .06 .08 .05 |.063 .02 1.005 [.005 |.010].02 |.005}.02 .015
7 .07 | .07 {.07 .07 f.0o1 1,02 J.o2 016 .02 {.02 |.02 . 02
p 8 06 ) .07 V.10 l,072.1.03 ].04__).04 L0371 .01 1,02 1.0 013 %
AvG | 052 .068{ .07 |.064 |.011 {.014 |.017 | 0144 .01 |.01 [.016 | .012
AVG | TIME 1222 11232. 9 1238

160




TABLE Xi
CONCORDF 3PTCIAYL CONDITINNS - LAXDIN

(coucly

RIQUIRFMFNT FVAIVATION TESTS

AIRPORT: ROSWTLL, N.Y.

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

AIRCRAFT: B-737 RUNWAY SLOPE= -.C03&  RIMR'AY CONDITION - WET
WATER DEPTH DATA
1973 BEFORE AIRCRAFT | AFTER AIRCRAFT | AFTER GROUND VEWICLES |
DATE | STA- T ‘I T
AND  |TiON JLE®T | CEN- RIGHT | AVG. LEFT | CEX- RIGHT | AvG. 1 LEFT |CEN- |RIGIT| aAve.
A/C TER TER TER
RUN
w18 | 1 Jua51,055 Lo b0 Lot Lous Loos 1.z booos §oos lgos 005
2 67 1oz oo jLo8 Joor Loz fLos 023 101 .oy Loy }.o0l
036 3 f.oo 106 1.05 1,057 1.oos Loos Loos 1.005 [.Cu> f.oos Loos [.oo0s
4 L4 .68 .08 L0677 Lol Lot Lot .01 _l.0us f.005 1005 |,005
5 d.u6 .06 od ez Lot Lo lor Tz T.or Loz Yoz |.017
6 Juh 1.07 .04 1,057 ol oos Lo .012 {.005 |.o2 .02 .015
7t Joor o1 tor e los Loo l.ez T.ot Loz Loz .o
8 05 1.08 Ll 077 doos Lo3 Lo4 037 1.03 1.03  ].04 .033
AVG [ L057 [.068 1,071 L0k f.0ls L0162 L016 |.01 [.016 [.015 |.014
AVG 11M ! "1.48 ! 258.5 1302
! ! ! ’
T A +
i ! '
NS
‘ -4
| '
t :
i ' |
s J ‘
| 1 i
f |
i
— .
— 4
|
—t et
|
B S
T "_‘JT
—4————-—T —y—
— __-.’,.Q-__-f ?
- 1 ! :
— -1 e 7'-*'— —— —_— -4
——— e e s e ~—‘w *- »
_d !  —e— | +
SN NN N SRS S SO
B I T |




T

Lo

TABLE XxI1
CR.CORDY” SPECIAL COXDITICNS - LAXNDINC RFOUIREMENT FVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUMWAY: 03 SURF/CE: CONCRETE MEAN ELEV, 3666 FEET

AIRCPAFT: 11011

RUXWAY SICPE= -.1G34%  RUNWAY CONDITICN - WET
SUMMARY OF GROUND VEHICLE DATA

NoT

e 1.MU=0T70TR VATV AT 4) M.
CSEIDLGST IR T T AL ) T
LDEYOSDE FROM o7, NP8, 10 S0,
JHILES tRATLY ! oy A Alridal
I M85 1) 0 KLGLIES,

& W N e

162

*DBV #2 was run in a drier
path to the left of DBV #1

-
3 c ~ . .
DATE {RUy |ves- [tog jrrg | AVC. WATER DEPTH g Exmn-l pev | v1iEs{winD WIXD | LBV
1crF | ox | orr ILEFT ICEX- RIGHT METER PMETER| SDR | T2°I-| DIR.|VEL. | SDR ,
1973 R | l #1 |LER | DEG.| KTS.| #2
10/230 1 HANKEE 0734 | i !
10 wp | o8) 021 055} 064 .064 ¢ |
TI % [ 0808 TOBI] i LEFTISIDE F ¢ © .480 |
1 [SKIDD : 0608 {0811 ¢ RIGHY SIDEOF ¢ . .750
1] DBY | 0809 [0812 | LEFTSIDE OF ¢ i2.26 ;
1 MILES | 081y 12312 | RIGHE SIDEOF ¢ L] 365 !
1[pBV2 0810 10813 | LEFT;SIDE QF £ ¢ ; I 2.0* .
' 1
191 a/c_io081s Josys ! . | J 5] 7
2] WD+ uB | 161 019 025! 026 i i
20 M 108191 ca | .600 i | 4
SKIDD | i ! i H -
2 Isk1op usty 0823 | : : : .810; ‘
! Dhavy luner fumes ! ; 1 .18 :
’ 2 MILES 10822 v, | I i ! .393 ;
2PEV, 082 {usli g i - 1 1,80% !
37 WD 4 o8] 240 L0121 L0I8 L0101 1 i
2 HAXKER, 0830 L 086 | ‘ ) ; '
A KD ;0B i 39 ¢ L0561 061 Luel! : :
s} M coses Juse D ! 450 ! .4 j
3 [SKIDD , 0834 [ 084 | ! : ! .740] i
3 PBV] ' 0855 JOR4; | | ; : 12,49
3 MiLes o6 lopig | ' P 344
3 DBV, 0846 16898 ! B N t : 2,20%
20 arc Togsy ossse | s i i 020} 3
5. WD {08 50 1 L0171 024,025 B
S0 MM 085S 0857 | i I_.520 1
4 |SKIDD 10855 {0857 i é .780 A
o PBvy L0856 [0854 ; 2.26 !
4 MILES 10857 1085y ! 1 .373
4 DoV, L0857 10859 : 1 o
) o R AT LO82) 019 015
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TABLE XIT (count®?)

CONCORDE SPECTAL CONDITIONS - LANDIKG REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SIRFACE: CONCRETE MFEAN ELEV. 3666 FEET
AIRCRAF;: L-1011 RUNWAY SLOPE= -.003%  RUNWAY CONDITION - WET
SUMMARY OF GROUND VEHICLE DATA

patE lery |ven- ltne |tne | AVC- Wf'leR DEPTH | 13- IKIDD- DBV | MILES|WIKD |WIND DBV
1cie | on oFF |LEFT [CEN- [RIGHT METER PMETER| SDR | TRAI-| DIR.(VEL. | SDR
1971 TR 1 [JLER | DEf.{ KTS.|#2 |
10 2% J_|TANKER v ! 0914
7 WD 09 08 | .052 [.060 |.0h6]
5 M | 00110915 . I80
5 _ISKIDD{ 0913 J 0915 . 660 i
5 DBV} | u914 [ 0914 { 2.39 I
5 [MILES{ 0915 | Lvle .321 !
5 ipBvy L 0915 {0917 2. 34%
s 1ac | o9is|oez2 i i | oue] 3 i
8 | WD 09 20 | 014 {.027 1.022 i -
o e o231 0925 | , Ry 0 1
b ISKIDD ! 0923 ] 0925 1 ! ‘ .74 |
v T Ag
o 1DBVY 1 0924} 9924 ! ' N 2.46 .
6 (MILES| 1925 | 1920 H I . 369 ]
6 IDEV, | 019273 | 01927 i ! Z.38% |
9 { WD ) 28 10911 [Lu21 T U183 §
4 lrasveRd 0429 1 ousy ! ! !
1w wpl o g9 NIRRT !
7 MM | n9a2 | avad i L70 ]
7_JSKIDD] ~ T g - . |.680
7 IDRV: | 0943 ] 0945 I 2.58 !
7 IMILES | 0944 | 0946 . 328
7 [DBVy | 0944 ] 0ya7 T To%
21 1AC 1 oyay ) 0955 ! o] 2
11 | WD (Y 501,014 {022 1,018 {
8 | MM 0959 | 0994 410 L i
8 [SKIDD| 0450 § 0933 .710 | 1
8 InBVY | 09511 0951 2,45 ]
8 [MILES| 09352 0933 . b !
8 [DBV2 1 09321 0954 ‘.2(}'-'-'1
12 wp [ oyl saf.oto].o157.012 K
NOTE: 1.MU-METER VAIVES A, %0 MPH,
2.SKIDDONLILE VAIVES AL 4D MPH,
3.DBV SDR RN #0 MPH. 10 STO0D,
4 .MILES iR ULIR Valiis ARE AVEKAGE

FROM §5 TO O KLO1S,
163

YR S 0 A i R o XM ANt NI

Fretier Uaa L




TABLE XI1 {(ccat'?’)

CONCORDE SPECIAL COXDITIONS - LANDING REQUIREMENT EVALUATION TESTS
AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCOAFT: - RUNWAY SLOPE= -.003% RUNWAY CONDITION - WET
i SUMMARY OF GROUND VEHICLE DATA
E AT 43 v A \a &J
DATE |RUNy |vEM- [Troz |ty | AVG. WATER DEPTH | :z:. ]sxmn- D3V | MILES|{WIXD |WIND | DBV
ﬁ Icte | o orF |LEFT [CEN- [RIGHT PETER PMETER| SDR | TRAI-| DIR.|VEL. | SDR
19,3 TER #1 LER DEG.| KTS.] F2
10/724f 5 [rANkER] 0959 [1015
13 WD 10 {0, 0% 1 OV LU
Y .M Iol2 {lul. . U
1 v saibD] Lel. JL.1. ; . 3o
vy Lo T i Jela
: L1 1 11 | Y
] DV oby 1tz 2,37
. A vy I om 1 o
A ) 1 iy Lotstaore ! oye
MR 1022 {124 L4l
10§ sk1pDpl 1022 f1os .700
10 DBV 1003 q1025 1 2.46
10 Ispeesl 1024 1o ! X 359
i lu IDBVY 11004 1ok ? 2,078
] 1> 1w 10 ]2 W15 ] 0211 016
v BANEERVIO2T T1oug i :
I i WD 10 137 RIS NI B IOEN
] 11 R 1041 {1u41 .35
11 | SHIDDj104] J1043 .0l ;J
R el W B STTACR B TILS .04
T T I 317 J
(1 {oavy [1na [104 { 7, 184 i
Lo bare s fiosy 110 |2
‘ 17 WD 10 {47 OU4) o271 o3
] A 1049 {105] 410
E yo o 1shibbilnse 11051 .700 )
1Y
4 1 U Tioso o5y 2. 4h
E by lagrksiloal 1105 2348
A 1: DBV, f1o,1 fioss ), 19
F 13 WD 10 154 LO8 L L0201 013
]
NOTE: 1.MU-METER VSTUES AT 40 MPi,
2.SKIDDOMETLE VAIUES AT 40 2y,
3.DBY SDR TR AG MNP TO STOP.
GUMITES IRATIIR "AL' 7w PP A TRACE
FPOYO8S TO A IS,
164
4
3
:

L o i a.
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TABLE X11

{(cont'Q}

CONCORDE_SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M.

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

AIRCRAFT: i.-1011 RUNWAY SLOPEs -.0034 RUNWAY CONDITION - WET
SUMMARY OF GROUND VEHICLE DATA
pATE |RUx |vEu- |tine |t | AVG- WATER DEPTH | sue  SKIDD- DBV | MILES|WIND |WIND | DBV
1ce | ox { orp |LEFT [CEN- [RIGHT METER DMETER! SDR | TRAI-| DIR.|VEL. | SDR
1973 TER #1 |LER | DEG.| KTS.| 2
10/24]7 TANKER 1057 | 11- WET A J¢ D CRLY FOR TOUCH ANT GO
1y p 11 b3 03 l.use 1,050
13 &4 1ly. J11u? L 320
1 oeldDD | Llue ! 1107 22U
1. PV [ 117 e 2,75
13 MI'EC | L1108 1109 -
13 Vo 11108 | 1109 b, 55+ |
. IS.L,AIC 1110 11111 253 2
20 b i 18 1.ge7 Hol9
i’ hoy 1113 ! 1115 .390
1’ setpp | 1113 11115 . 690
1% BVY {1n1a {1ils ! 2.55
14 MILES | 1115 11117 --
14 PBVo 14415 31117 1,67*
21 _ [WD 11 16,5 1,012 1.0l6 !.014
B TANKER 1301 [ 1318 i -
22 WD 13 |10 056 1.064 [.061
15 b 1315 | 131% .390
15 _ JSKIDD | 1315 1318 640
15 DBVy | 1316 | 1319 2.59
15 MILES : 1317 1319 401
15 8Vo 1131 [ 1500 2.49%
37 A/ 1521 | 1325 310 |3
23 WD 13 {¢3 Oy fouls LulD
1’ ot 1,.72 1130 320
1/ s.ipp 13 7 {13,y 670
16 D%y s 1 2,10
16 aLEs i 1sou d 1y 1A
16 D%y 11329 11441 2.11%4
126 lwp 13 {31 L005 |.009 |.009
NOTE: 1.MU-METLR VALVES AT 40 MPH. “& DBVy trachins DBV}
2.SKIDDO:G TER Salers o0 4D g,
3,.DBV SDR ol L0 M. TO STOP,
4 MILES IRATLLR Vit ARPE AVLRAGE
FROM 85 10 O KMOES.
16H1
. i iiiibtal
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iAL.E Y11 Icont'd)

CONCORDE_SPLCIAL, CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M.
AIRCRAFT: L-1011

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV., 3666 FEET

RUNWAY SLOPE= -, 0034
SUMMARY OF GROUND VEHICLE DATA

RUNWAY CONDITION - WET

2.SKIDDOMETTER VATUEL W] A0 MPH,

3.DbRV

SDRt TROM 60O NP,

10 2100,

4 MILES TRATLE S VATURS ARE AVERAGL
M 89 TO O KhQCLs,

¥

DV] on left siue of uawa,

166

.
oAt |Rux |vew- lrive |t | AVG. WATER DEPTH | aar. Exmo-’ DBV | MILES|WIKD |WIND | DBV |
_ 1cte | ox | orp [LEFT |CEN- [RIGHT METER | SDR | IRAI-{ DIR.|VEL. | SDR !
1973 ER ! #! | LER DEG.| KTs.| #2
hosza 'o  Faxkex|1331 [1348 f
12€ WD 13 laG 047 1062 062
17 1345 }13sn 12360
14 1345 {1340 | 220
1o PPV 134y ila. ! 2.93
17 MILES {1367 134y 7 J-406
17 Vo 11367 [1349 : 2.36%4
.24 hJc 1349 {1152 : 140 |2 i
26 D 13 {51 l.ooe [.019 lLola i ¥
18 M 1353 1155 i 460
18  EKIDD 11353 11335 i i 690
1 P8Vp i139s l1iss L 2.30
18 MILES 1356 [1356 i K 440
18 V) 11356 11358 ! : ' 2. 14xk
27 o 13 {58 L0048 Lol Louy
10 JANKER|13>9 l1al> ' ! i .
L WD 14y’ susk faubl Ku'"’. T
19 |m 141> Jiere L L3 3
19 Fripp (14l |1414 : .90 ]
19 BV lial? (1415 ! ar
19 MILES 11614 llale ! 345
19 pBV2 (1414 J1417 > pQn
31 A/c 11417 J1422 | 210 |4 :
29 D 14 119 009 ols Lole
20 Aﬁﬁ 1423 11425 i 490
20 BKIDD 11423 [1425 | .670
[ T20  PBVi Jie2s 1427 2.32 ]
20 _MitEs |1429 1142/ 43¢
20 PvV2 lamolg T i -
| 30 WD 16 12 005 012 [L00y | M |
NOTE: 1.MU-METIR VALULS AT ~C MU, R - DBV) ou riylit side of runway

o e
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TASLE X11 (;:out':l)
3 CORCORDE SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRCRAFT: L-1211 RUKWAY SLOPE= -.0034 RUNWAY COKDITION - WET

{

! AIRPORT: ROSWELL, N.M. RUMUAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
i

; SUMMARY OF GROUND VEHICLE DATA

¥
3 ¢
€ ; DATE I|RUN VEH- lTheE (TIME AVG. WATER DEPTH | y1- kKIDD DBV MILES|WIND |WIND
1 LEFT [CEN- [RIGHT ER SDR | TRAI-] DIR.|VEL.
i ICLE | OX | OFF
{ 073 ITER #1 |LER DEG.| KTS.
] i 10/26 | 11 franker] 1429 [1444
5 31w | 14 f36 1046 059
] . 21 M4 11460 11445 .
: 21 %EPQPMI 1445 .570
: 21 111442 11546 2.24
1 ' 2l 1M 443 11446 401
3 21 pBv?2 | 1443 |1440
.25  J44s 11452 Q00 13
3. lup 14_15¢ 10 1ul7 Lols
22 o 1453 §1456 .51
i 22 SKIDD{ 1457 11456 .67
A 22 | DBV) 1454 {1457 ~26
22 MILES! 1455 [1457 L4235
22 | DBV | i455 |1457 DATH r¥coMPLEITE --
33 WD 14 {58 .005 _l.006 1.007 ;
10/25 {1 TANVER| 0720 In744 . 1
1 WD n7 40 .052 1.061 {,069 ?
1 W™ 0744 §0746 |RIGHT|SIDE | £ .480 3
1 SKIDD| 044 J0746 |SMOOTH TIRE [LEFT £ |.660 1
1 DBV} 10745 {0747 |RIGHT[SIDE | ¢ 2.44
1 MILES} 0746 10748 |LEFT $IDE | g L4617 3
1 DBV2 | 0746 |0748 |RIGHT|SIDE | g 2 374 ;
.30 LA/C 10i50 0754 000 13 ]
] 2 WD 07 |y .012 {.02, |.02y
1 K M ] 0755 |0/52 . 5h v
2 SK1DD[0755 L0757 .80 .
2 psvl o756 Jo7,C 299 :
. sliLES| 0757 10759 ; 461 ) 3
N bEv. 0777 lozs0 2. 2035¢% ;'
- wD 07 |5 .013 .01y [.012

NOTE: 1.MU-METER VALUES AT 40 I.PH.
2.SKIDDOMETER VAL "ES AT 40 MPH. ;
3.DBV SDR TROM o0 Pl TO STGP. 3
4 MILES TRAILER '.:LUES ARE AVFRAGE

FROM 85 TO 0 K.OTS.

w

-
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TAZLE XII (cont®q)
CONCORDE SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRCRAFT: L-1011 RUNWAY SLOPE= -.0034

RUNWAY CONDITION - WET

SUMMARY OF GROUND VEHICLE DATA

AIRPORT: ROSWELL, X.M. RUMMAY: O3 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

pATE |RUx |vEw- {tnE [tng | AVG. WATER DEPTH jiqu
1ae | on | opp |LEFT |CEN- [RIGHT METER
1977 ix

KIDD-| DBY
5 sph

#1

MILES
TRAI-
LER

WIXD
DIR.
DEG.

WIND
VEL.
KTS

| #

Dav
SDR

10/25 ANKER ]0759 0806 WET A e D MARVER jorLy

08 107 L0505 1060 ¢ .053

™ 0810 ,r(‘“l Y 460

P..)_,,)pvé
o

.F10

SETODIOAID J0A1
1 los1) los14

-~ en

MILES |O81”> 10814

0812 logls

2,304

-]
.

Y—
>
)
[}

0815 JTOUCH GO

010

I N S (U (V5
g
ad

WD, 08 117 .010 1.023 !.024

MM ; 10819 490

SKIDDIO

.65

o

DBV lyo1y loo21

2.43

MILESfogsu usi2

DEV> {0820 [082.

2.36%%

1) 08 122 L10 5L.0l3 ! L.0l5

ASKERIO87] 10825

WD 08 {30 .050 ].061 .065

[C R ENE VO LI Po o Fogl Fol |

MM 0834 (0837 450

SKIDDj0834 (0837

.620

DBV] |0835 {0838

MILES: Q836

DBV, {0836 log3s

o e e

2.54%k

Q
s
o0

A[C {0841 10845

330

wn

WD 08_142.5 1.018 1.027 025

o joe

MM 0846 10849 S0

6 SK1IDD| 0846 |0849

.650

6 DBVy |0g47 10849

2.31

MILES,A B O}R TED

2.2 -

L.l

NOTE: 1.MU-METER VALU'TS AT 40 MPH.
2. SKIDDOIETER CALUEIN AT 40 MV,
3.DBY SDR IROM €0 M. 7O ST10P,
4 MILES TRATLLR ViaULS ARE AVERACGE
FROM 85 10 0 KNOI'S,
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TABLE X1I (zont* 1}
CONCORDE _SPECIAL CONDITIONS - LAXDING REQUIREMENT EVALUATION TESTS
AIRPORT: ROSWELL, N.M., RUNWAY: 03 SURFACE: CONCRETE MEAN FLEV. 3666 FEET
AIRCRAFT: L-1011 RUNWAY SLOPE= -.0034 RUNWAY CONDITION - WET
SUMMARY OF CROUND VEHICLE DATA
paTE RN |vEn- |tnE |1inE | AVE. WATER 'DEPTH M- Wntmn- DBV | MIZESIWIND |WIKD DBV :
. ~p |LEFT |CEN- IRIGHT METER PMETER] SDR | iRAI-| DIR.{VEL. | SDR -
E 1IGE | ox | orF
- TER H #1 {LER | DEG.{ KTS.| #2 |
17214 JAMMEK {U030 10904
1V o8 oo 049 bi 00
7 10902 10905 440
7 SELIPD10%02 {uuos - 000 .
7 DBV) 1093 [ouue ! 2. 46
7 MILESJa B ol 1 ED 4 -
7 DBV . {puns {0906 ! 23854
< O fa‘c l090s joyl3 l 340 1 7 ;
11 WD 0o {10 o1 Lova 07 i
~ 8 MM lnyls doely : 1,020 j
3 — 1 N I
j B SK1ND 0414 17 . I L6130 ' 4
o 8 DBV lhupy loyis ! Bt ) 92§ !
3 MILES {0916 H0ulx i A !
8 bV 10916 jpoly L 2.20%%
12 lwp ' 09 Ny 01 Lo ool ’
5 A -k IR Jouy i |
R
1} 1D 0o 107 047 Lows 06 J
s ) MM {0930 J0933 R [ R :
4 9 SKRIDD {0930 [0ys3 i 380
DEV - M )
3 4 116,432 10935 ' 1,51
4 MILES 10932 0934 [ 438
9 PV 0ty 5 L 5 ppe
36 LA 0y Jusst 1 005 |10
14 Jem vo Py Lots Lose gsr _
1 | fousr Juese i U0
10 SEIDG0GAL 1943 i Lon
- -1
N 10 |bByy 094 0945 ! 24 ]
10 S ES[0vsy Joyas | 480 !
o (PBY O jouay Jooss B 2,194
. 15 WD Ly ah S0y Laly .ol4 |
NOTE: 1.MU-INTLR VAIUL, AT 40 MU,
4 2.SKID0G L L VAP Y AL WG M
J.DBY SDR prait oo i, iy siol
E LMITES 12870 At ArE AVEKAGE
) T M85 50 0 ROD.,
1hY
]
E
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TABLE X1i (cont'd)

CONCORDE SPECIAL CONDITIONS - LANDINC REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M,

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

AIRCRAFT: L-1011 RUNWAY SLOPE= -.003% RUNWAY CONDITION - WET
SUMMARY OF GROUND VEWICLE DATA
patt {rRew [ven- e o | AYC- Ucf‘l'ER DEm'm‘- %Kmb-] DBV | MILES{WIND {WIND | DBV
1cie | or | oFe [LEFT |CEN- [RIGHT PETER om:mzf SDR | TRAT-| DIR.|VEL. | SDR
1973 TER =1 LER DEG.| KIS.| #2
10/25] o BANKER | 0957 | 101
16 | wp 1006 [.037 [.552 | .05
11 [t o tio1s Tikes g & 420
11 s21p 1010 11617 njchi joF £ - 600
11 V100 [ 1014 TRIGHTOF ¢ | , 2 4y
11 | yMrieq 1012 | 1014 |LEF 4 : 33
11| DBV2 {012 81015 7% "0 ¢ 2.12
.32 [ A/c | 101e | 1020 | ol 17
17 | WD 10 118 Loy 1,024 ! 019
12 et 1021 11026 490 | 4
. ]
12| skrol 1021 ! o6 ! L .10 | c
> [ vy o2 L1e2s 3 S N P !
12 uiied 23 11025 | | ! L6 !
L el dued F1eke : a L » s
G 10 1o g0y Lale | ulud —
7 TanEd 1025 V1o i N
1, _iwp 1101356 148 057 . L6l 4
: M| 108 [ 1nal | i P i
T—-.—J»__.. .
13 | <.7pD 1038 | 1041 B .570
13§ 111039 | 10s: . ! 2.%6
13 | MILES 1040 ] 1042 ! ! 436
3 | DBV2 {1040 [ 1043 | ; » 31
.35 Lafc 1044 | 1048 355 |5
20 1wp W las.e Lot Lo §oo2s
14 P 1049 {1052 | L4
14 _ | SKIDI 1049 1032 ! 580
VR B R B U B UPS! ; 2,55
14 HILES| Lyl {102 1 471
14 DBV , l‘lsuLlQ'J-"i——- B S W B U 2.07
21 wWh YR EE LI pLuln boLol 1
NOTE: 1.MU-NDTER VAL ES AT ai top,
2.5KIDDOVELTITIR VAT S AL A P,
3.DBY SDR FRO'L o0 11 TO 4709,
G.MILES TR0 WAL (5 o AVERACS
FROM 85 TO 0 FLiin,
10
o " - i sy S Rt st = —

b i S Al

i i S atmasm



tABLE XI1 {cont’})

CONCORDE_SPFCIAL CCNDITIONS - LANDING REQUIREMENT EVALUATION TE!TS

AIRPORT: ROSWELL, N.M, RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET

AIRCRAFT: L-1011 RUNWAY SLOPE= -.003% RUNWAY CONDITION - WET

SUMMARY OF GROUND VFHICLE DATA

DATE |RUy [vEw- |TivE |tiag | AVG. WATER DEPTH | apr. sxmﬂ DBV | MILES|WIXD |WIND | DBV |
1cte | ox | orp |LEFT ICEN- [RIGHT METER PMETER| SDR | rRAI-| DIR.|VEL. | SDR

197, TEK #1 lLER | DEn.| KTS.| #2
10/.51 . ANNER 1004 11240

A WD | £ 433.5 1,040 1.050 | uh2

15 e 1238 11,40 JRICHTJOF £ . 320

15 | SK1pp 1238 {1240 JLEFT @F £ 530

15 I pBv) @ 1239 11242 YRicu: for & i 2,60

15 | MILES] 1240 {1241 {LEFT QF & e A

15 (%> 1yo40 [1262 LLEFT gF € 2 e

223 PAFC j1va2 11067 ! 263 12

ARSI 38 E1A JUl5 024 L 022 H

Lol lupgs igaspt b 400 ]

Lo+ SKIDD 1235 {1251 ! ‘ i 1.0 |
Ll 1Py e fyso o © ; ! 2,49 !
' lo  ; MILES 1250 11233 | 4 3 463 _

1 DuV_opon0 f1osa ! , i 2.9

Jo lwp 4o loe boene Lods ool

v MeseER! 1255 1110 ' i } !

S5 lwb U 1s o dousl 067 07e X i '

17 s [ I oo

17 | SoToDl 1308 [ 1311, ; LS.

17 RS 1312 ! i 2.3

TR ETIENTTE STl ’ : .409

17 iDRU,» tislc li31s ) f 2.40

35 La/t V1314 1320 ; { 095 15.5

JOTWD 18IS 0.017 (U918 022

15 [t (1321 [1s24 g I8 410

1n | seiop 1321 lisea | ! L350

TR LRI TS 3 239

1. VMILES{ 13294 {1324 4572

RTINS I 2.07

2 WD s lop o lous legws boLouz

NOTL: 1.MU-MILNR VAT VRS AT L0 PN,
2.SKIDE AL VAL, T vy,
3.DBV SIv et e iy, 10 S0P,
GOUTTLS (/AT 07 v aTr s ARL AVLRAGE

PO BY 10 0 NG S,

FONRESR U
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TABLE XI1 {(cont®D)

CONCORDE _SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M.
AIRCRAFT: L-101!

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV, 3666 FEET
RUNWAY CONDITION - MWET

RUNWAY SLOPE= -.0034
SUMMARY OF GROUND VEHICLE DATA

L4 ]
4/ L
pate laex |ven- lrive |t | AVG. WATER DEPTH | sx. KKIDD-{ DBV | MILES|WIND WIND | DBV
. ~p |LEFT [CEN- |RIGHT METER PMETER| SDR | rmal-| DIR.|vEL. | spR
ICLE | ox | oFF
157, TER 1 |LER | DEG.| KTSs.| #2
16/25] 1o faawsd 1325 {1340
28 | wp 1atas  Loose oen |59
e foae 113w 1341 310
1o | s~ipd 137% | 1341 1 510
0 T M
] PBVy] 1339 f 1342 ! i 2.51
1y | MILEY 1340 | 1342 N 400
15 | DBV21 1340 {1343 k 2 44
20 b Aare P asss | 134l { i 175 |3
2 1w | lylae .00 [0l ! 010
Jo 1 1349 11357 { ; . 400
oo TSl 1349 {1352 | | ; : 540
Xi] DbVs 190 1 13,3 3 E : 2,26
20 ) ALES 1351 {1353 : ! ) 44l
2 Dovo i 13,1 1354 a ! 2.19
) D is]54 sy Lour b, T !
N L B 1A ‘ : ]
5 0 b g e o b ooas 1 nsg]
RS R I D ! e
1 1 SYIDL 1406 | 140 ] .30
21 OBV a0s st | 2.4
21 MILES 1408 | 1410 ! ! 410
40 | DBV i qaos [ 1410 i ) 39
28 daje flale l1sls | 050 | &
32 1w P16l Ve L0060 [L012 | 012 .
T 4N
77 s;\}nq 1719 | 15220 a0
f DBV a0 1428 2,17
[ 2o | MTLES 1421 [ 1423 ' { L83
2 DBVy 14400 L1424 ! i i 1.94
50 LW | 1405 |.0lo |.012 1 006 J
NOTE: 1.MU=METIP VAIL O AT 4G MMPH.
2. SEILDOM, L A AT T,
3.DBY SDR TR 6 ro oG,
4. M1 s AT S FERIY SPIONE TR
FOoM oBY HO G KLUy,
172




TABLE XI., . co -V,

CONCORPE SPECIAL CONDITIONS - LAXDING REQUIREMENT EVALUVATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV, 3666 FEET
t AIRCRAFT: L-1011 RUNWAY SLOPE= -.00%  RUNWAY CONDITIOK - WET
4 SUMMARY OF CROUSD VEHICIE DAVA
F
3 ,
H ‘ N 34 . . TG '
 foate [Rex [vrue (rng {rap | AYC WATER DERTR . bl\ID?:[ DRV | MILES|WIND [WIND | DBV
3 lC!E . OFF LE!A CL:;- !‘{l‘vl. ,‘ETER D.‘!ETLRJ SDI{ 1a81~ DlR. VE!.. SDR H
1 . 11973 TER ! i =1 [LER | DEa.| KTs.| #2
F ; 10/25) 12 kil Looa 1450 : ‘
; 35 ] WD 16135 1 045 Los7 | Loso!
‘ T m 1437 1 14%0 [ LEFD §ibk OF ¢+ .3lu !
. ¢ b svipd vy s fuase fpeciny rpE g @ 340
_ )5 P DBVIT jate ! gagn ; 7 ——
3 23 M LEY lwl} 1442 ' ' 406
Y M | i '
25 LUV jeaulings : 2,38,
L2518 Al 1643 | 1448 ! . ! 1 120 { 3.5 |
55 twn 1 oyatas loode Looe o Loty 1 ;
t o bt fplée 1A N i A0S :
‘ + ,
RN It | ' : ooy ! h
RN i : B2 ! !
i U MIER LT, 1 i : { {-45Y | J
oA D!’l'-’u 1% ;0 L"‘)i “L ’ ? 2.‘7¢
L R L LD el b ghd I .
L, idnekig 165, | 1507 f 5 ! ’
T T U 1Y) A A ) L.._':'l - !
3 N TSN NS 1 ' L1 k
: v - T ] 1
S ’ S il 1hn 15 s ! ! S 2 i
U et L ‘ ‘ < T.50 | I
3 - N R T 1 : ]
| R R 1740 VATH B ST | L202 i J
PREETTIA TN ‘ " gn !
’ M l -
AL LA 'l)m 1515 ¢ 150 1 4
23 u.__,__J.;__lH..m‘.,m_.«.uu‘.._
co ol IO 1518 R ' 390
hH smﬂ 1o L 1ols N 1 i <970
1 b Devy a1, Lasaw | ‘ ! 230 1‘
b At ]
s UNILES Dodn {10 ! ! 44l j
- 20 DNy, DHlA {100 ] R : 2.23 1
¢ 3 R R o0 . ==
i S T R LT R R T | j
E NOTE: 1.00-MIUIR VAITTS AT 46 PPH.
2LSEID OV R WAL, AT e e
1 3.DBY GDR RO 60 el I rep,
G.UILES L dia o L e Loalor A

FROM &5 10 0 Fluas,
17y




TABLE XIL.
CONCORDE_SPECIAL CONDITIONS - LANDING RIQUIRIMENT EVALI'ATICN TESTS
He
1
3 AIRPCRT: XOSWELL, N.M.  RUMWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
; AIRCRAFT: B-737 RUNMWAY SLOPE= -.C034  RUNWAY CONDITION - WET
; SUMMARY OF GROUN» .cnic © DATA
f
! DATE |RUN |vEM- |TrvE |rreg | AVC. WATEX DIPTH f - BKIDD-| D2V | MITES;WIND !xmm ] DBV
IGE | ox | orp |-EFT ICEM- IRIGHT METER [MTTER| SDR | IRal-| DIR. VEL, | SDR
‘ 1973 e | | =1 |LéR | DEG.| KTS.| #2
3 /17 1 raskEr! 0758 10816 | ‘
1| wp o8 | o | Lol L0650 080! ,
1! josls los17 JLEFT sipE |- 1 424 }
1 BKIDD 0815 {0817 [RIGHT {SIDE !¢ : - :
] 1 [UBVY 10815 10818 ILEFT SIDE ‘< 2.26
1 1 MILES 10810 |0819 (RIGHT [SIDE ‘f . .412 |
10 [A/C 10320 15321 ; f 130 1 i
A AT A T2l 021 022 | : j
BRI - L4361 l :
2 BKIDD (0822 . - - H '. - 1 3
' TOZUDEY 0523y - 1‘ i i 2,16 ! i
! | 2 MILEs ‘ow2l i - i - I ; (430 ] i k
o3 g WD, w3l 26 ' 017 01T .01y : ! ’ i [ i
) i i . i ! : i i 1 :
i LY FANKER'0332 1 - | ' ) i 1] i
3 ; ot M ML - + + e i
: ~ Toal Wi« oo L 43§ .01 LORT  .072i i i | .
T 3 u84n Hmio : b.o84 ' i i
3 i L3 BKIDD 0san lugay ] N 3 ' L
] L ; 3_Lhey 0448 1ads0 | . . | ! b2 46 i 1
3 JILES jquq sy ! : ‘ j‘ 389 ; 3
13 L A/ uRal (0830 ) ; 120 3 ' 1
DL WD U8 53 .02 026! .u;u{ 4 ‘ !
A M 08 0Sh G : | 374 K l i
1 4 KKIDD  085% | 9856 : \ i ro- | 1
i 1 4 DBV 0855 {UB K ] 5 j _12.43 i
! S MILYS 10856 {084y | j ! ! .393 ! - 1
61 W) OB LS8 L0210 L0261 021 ‘. 1 ,
- 1 o |
. ._ % * +~— ~v
) l L . E
o " T 1 v
{ ! I ! ! i | :
: NOTE: 1.00°=20 070 017 AT 40 Mig
1 201 O R R R A O
DBV SDR Foot f0 L BG LToR,
GUMILLG 1iAT 00 ULy ATE ALTRAGL
POOM oD 10 0 s, j
):’0
1
i
i
i
1
!
1

- [ il
e
b ——
N " Lk e AR i




TABLE XI1. {cont'})

CC.L ORDE _SPECIAL CONDITIONS - IANDING REQUIREMENT EVAITATION TESTS

MEAN ELEV. 3666 FEET
CONDITION - WET

UNWAY: 07 SURFACE: CONCRETE
RUNWAY SLOPE= -.003%  RUNWAY
SUMMARY OF CROUXND VEHICLE DATA

AIRPORT: ROSWELL, N.M.
AIRCRAIT: 8-237

i
|
i
§
H

-
pATE IRvs lomne lrpe loreg | AVG. WATER DEPTH | 1. BEIDD-| DRV | wiips|wisp |wrs | DBV ¢ .
1973 1otk | on | zp [LEFT (CEN- RIGEHT PETER METERM SDR | TRAT-] DIR.{VEL, | SDR | ;
TER | , i i *1 lier | vEc.| k1s.| 82 y
/172 3 LANKER: 0932 0947 ! ! ! | | :
71 Wb 0v 1 a0 | Lozof L0ie ] 070 :
50 w093 HuyLs i 1,252
i 5 BRIDD 10945 10948 ' ] P 526 ] i i ; '
5 {nBy 1007 094y ! ) . 12.51 | ! i :
5 MILFS 10948 10950 ¢ ! X ' 359 ! !
L0y AL 10951 fuys? ! i 1 150 9 |1 :
' B | WD 09 1 T3 0 Luled L0204 036 . 1 } : 1 f
<. i & 4 : f -
it Fom 0954 10956 ¢ j . 306} : i 1 '
i : Lol i : t i
6_KKIDD 0954 ‘0Ysh i Lo.598, ! .
: o DBV 10uwyH juess | ' i 12,51 ! !
\ 6 MILLS 10937 [GOSR ¢ ‘ ! : [ L3740 ‘ H !
: 4 Wb ' 4 AT R L ! ! | { | |
i | . ' i i ! i i i
i I« JANFERe 95 1014 i - ' i | ! i 1
T 10 WD 4 15 9803 Lanh oy JDBe LT ) A ] ‘ i -
' T 101 (1elk ‘ Cdmnr | : ? : ‘
' TOEVIDY 16 s e B . ' ! PR . : E !
- -+ e e —_— - = —=
{ C o s g i i 207 : ; ]
¢ + + e T ¢ + '
i T 7 Mits c1nge [Jois o i i L 368 g
1 ’ + c et
IR PRI NS N v o e Jo1ss gy 11 _ E
3 11 Wh [ N S | CH: 1 | f i ) |
- M s il”l? ' i 1 . 3uh ] 1 i Ji -
: TR N R S Y ! i1
i APDBYV etaltonpols f ‘ ; { [ IETH i ! ! ) :
r + - +—— =t —- + + . T 3
: S MITES LIO0T 102y o ' ; g i YR i |
> ] i f TR IR et —4- . -t M i
3 j P N DT N L L I _l 1 ) E
| ) I ' 3 1 | | T : ! 1
;A - : ! AI * + T ~-— ‘v ‘v{ 4
' i ' . ! |
¢ »l - T + ' D ‘Jf‘ = 1 - I - :
R N ‘ L | i J
NOTE: 10000 70 UALCT G opoan M,
2.8KIDL Lo e
KT A P T IR PR LA L | S i
i 4.1 R i A U S A

PROM &S 0 0 o,

il e - st L o 5.
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TABLE X111 (-ont'?}
CONCORDE SPECIAL COEDITIONS - ' 2.DING REOUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNJAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT:B~737 RUKWAY SLOPE= -.003%  RUNWAY CONDITION - WET
SIMMARY OF CROUND VEHICLE DATA

7, J »
pATE IrRemt vEn- lrne lrne J_\?G. kAT'ER DEPTH | s fkiop4 pav | Mnes|uno [unsp | pav :
1cie | on | orp {LEFT ICEN- [RIGHT METER PMETER] SPR | IRAI-| DIR. |VEL.
bo73 TER #1 |LER | DEG.{ KTS.
017 5 jasker! 00e D1ogs !
130 wp ! 10} 39 | .0571.072}.077
9 s (HOss {1046 . 304
9 BKIDD {1034 1046 .558
9 [DBU {1045 {1047 2.60
9 MILES 11046 [1v43 .366
LOI1 [A/C {1039 (1050 1601 9
15| WD 10 ] 52 | .016] . 020 .023
108 M v 1aH2 THods i . 342
10 BKIDD £105.2 {1054 I R .59
10 {DEV 11033 Jiose i ; 2,44 i
- + - R 1
Tu BILES ‘1054 1ose : X : 2313 !
1w | 10 e Loy tloig !l | 1
~ FANKER[TO56 [1113 | : ]
1h | WD 1] hh 1 .ot ] 0721 071
} RO ' 296
IR : 2540
T DBV 1112 11y , 2.54
UL MITS (1113 {1015 ! , 351
T -t
L3 LA T {idds B i 145 5
171 w11 Iv {0130, 01 022
Tt =
121 4 11121 {1304 36
12 BKIDD (1121 fi12t i 508
2 LOBY 1122 (1005 ¢ ‘ ol
| 12 MIiEs T}xx; Iliigi ) g o L1715
1 191 wnp 11 A T B D VR V)
[ | L [ |
— | I ] !
B ? » .
—_— ; ‘
. : "l"‘ et i ’

s

NOTLe 1 MU LEin vAn i AT W0 iy

2.8KID e Lt Lo ST N
3.DEV DN bl et oy
GMITLS (AT T T A o

FROM &S 00 Dalighy,
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TABLE XIII ‘co:t'd)

! CONCORDE SPECIAL CONDITIONS - LAXDING REQVIREMENT EVAIUATION TESTS
] AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
F . AIRCRAFT: g-737 RUNWAY SLOPE= -.003% RUXWAY CONDITION - WET
i SUMMARY OF CROVSD VEHICLE DATA
Bl
h J -~ » ~
pATE [RUy |vEr- [Tng [t | AVG. WATER DF{‘T!E '~ BKIDD-f DRV | MIIES| WIND I'.-"m DBV
e | on | orf [LEFT |CEN- [RIGHT METER METER| SDR | TRAI-| DIR.|VEL. | SDR
1973 TER #1 | LER | DEC.| KIS.| #2
10/17 7 TANKER 1127 11541
190 wp Vi1 }3e.5 ] .055) (0751 073 —
130 v 1130 {1143 224
13 JsEIpd [ 1140 {1143 544
131 D8v_ {1131 {1134 239
13 MILES | 1142 J1144 I 312 X
0TS TAZC 1147 (1148 ; 185 | 9
20 WD 11 Ay 012 LUty 017
1o § MM {1159 {1152 ! .36
14 SKIDD 11150 J11)2 . 5 6l —]
14 TDBU 11000 115 | : ; 2,46
To S 11152 (11,4 1 g i : .389 | '
1 21 own |1t 3 [ L2 L0y 017
2 + +
1 1
3 8 EAVGERI 1153 1208 !
220 WD 12 1 L6 071 076
100 M 11,07 1120y ! o 16 !
] 15 BRIDD {i207 {12uv 1 234 I —_—
Ve ey {1208 {121 | 2obh J
1 MiL1S J1209 [101] | .337
TS TACC 1oty 1014 : | 135 ] b
e L —— + 4 -4
AN R RN ; !
1 o | s 521yl g i .32 { .
i Th prdub (1205 41 1° ! 578 B !
in | DBV Q206 [101u _ 2. 44
1 In Minis 11237 [1219 . 389
2% ) e 20 O Lubs 020
- 1
b 4
3
— S
| |
ROTE: 1 M'-MLTER VATIES AL Lo 2oy,
2.8¥inbotl LR OVIT L
K0 R IS N R R I T O
G MITLS b AT A AV A
FooMoas 50 0 600,
!
3

PP

e



TABLE X1II (comt'd)

CONCORDE SPECTAL CONDITICKS - LANDING REQUIREMENT EVALUATION TESTS

% AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
! AIRCRAFT: B-737 RUNWAY SLOPE= -.0034 RUNWAY CONDITION - WET
SUMMARY OF CROUND YERICLE DATA
i
. AVG. WATER DEPTH | ay. kmnn- DBV | MILES|WIND [WIND | DBV
DATE |KUN |VEH- [TIME |TIME
;cu: oN ‘OFF LEFT [CEN- [RIGHT METER PMETER| SDR | TRAI-| DIR.|VEL. { SDR
1973 TER #1 {LER DEG.| K15.| #2
/17 9 ITANKER! 1220 11215
251 wp 12 130.6 | .050} .070] .076
17] MM 1234 {1236 .278
17 ISKIDD 11234 $1236 .524
17 DBV {1235 |1237 2.65
T7MILES | 1236 [1238 372
L012 | AJC | 1241 (1242 175 7
261 wp 12 43 1 .0111 0181 ,022
181 MM [1243 {1246 .324
18 BXIDD 11243 11246 ! -580 §
1 1Y I DBV 11244 |1247 . 2.46 i
18 MILES § 1245 11247 .397 ]
271 WD 12 47.6 | 008} .ol6 i .0l6
3 L.
11 Jraxxer] 1448 Liso
1 291 WD 14 56 | .065 .0811 .077 }
1 200 a1 {1501 11504 ! .254
] 2¢ k<rop {1501 [1504 | 520
3 20 psy 11502 [1504 2.63
1 20 MILLS 11503 |1505 .351
0171 a/c 11508 [1509 140 5 ¢ ‘
301 %D 15 10 | .01L] 0171 .021 i
21 s 1510 [1513 .328
21 BKIDD ;1510 J1513 .582
21 oy [1511 [1514 A ]
21 MILES [1512 [1514 . 389 )
3 31w 15 15 1 .009{ 015 ' .06 i
{ |
H

NOTE: 1.MU-NMETER VALULS AT 40 MPH.
2.SKIDDOMTER Y2108 AT 40 1H, 1
3.DBV SDR FPOS 66 MPH. TO 5.0P,

4 MILES IRATLLR VAIVES AR Avikaul
' WM 65 10 0 Khots,
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TABLE XIII (cont'l)
CONCORDE STECIAL CONDITIONS - 1ANDING REQUIRENTENT EVALUATION TESTS

SR

[ T DY e e o 1T

- AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
t AIRCRAFT: B-737 RUNWAY SLOPE= -.073% RUNWAY CONDITION - WET
SUMMARY OF (ROUND VEWICLE DATA
£ - T
: AVG. UATER DEPTH | sa'-  BKIDD-{ DBV | MILES|WIND [WIND | DBV
; |DATE {RUN [vEH- |[TTME |[TDE :
. 1cte | ox | oFf |LEFT |CEN- |RIGHT METER Fvsqu SDR | TRAI-| DIR.|VEL. | SDR :
N 1473 TER #1 LEZR DEG.| KTS.| #2 H
] 10/17 1.2 ITANKER 1515 | 1529
- 321 wp 15 24 ) Loe2t L0750 L0771
200 13528 115231 264
22 {sK1bp | 1528 {1511 466 .
2T DBV | 1529 11532 i 2.54
22 MILES , 1530 {1532 ! .352 i
SOSSTAJC 11534 (1535 | 1 155§ 11
33 WD 151 30 ! .017¢ .021 .025 "
YR S R X ¥ A ;L322
1 i 25 {SKInD E 1537 - : , .530
23 DbV (1338 | - , i 2.46 3
i J3MILES D139 | - ! . : 380 .
] 3.0 WD oo 1> oar fLordd oated Lon7 ! |
1 i .
; S !
1 13 TANRERI 1541 11906 : i
4 1 350 WD, 1) 5T L o061 080 L0OB0
] — } +
' 2400 M 1554 11757 L | .226
26 BEIOD 1554 [1557 | | | L448
TTOBY 11056 (1338 | j 1 2.63
JARITES 11557 11539 Bl ) .343
[ 1.020 Jajc_11e00 Tino | 1651 @
so (W p 16 ] 02 1 Lois] L0190
23 r1eny flens i .336
| Ty bRl (1603 160, B .522
f RETE IR AN In0d 1160m i i 2,59
25 PILLS ieoo J1oon | | . 377
371 WD 1 On 1l ol b ore ]
] | §
1 " 1
’ ~ ——
1 ! | i j
L
3
NOIE: 1.U=MTTIR VAIVES AQ 40 1,
E 251D vt AL L0 T,
F.DEV LR CTROM cConpr G STOr,
AMILES LR L 1OES ein Aviealk
FROM »Y 1u 4 pl0dn,
| 179
[
e i




TABLE X111 (cont’d)
CORCORDE _SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRPORT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
AIRCRAFT: B-737 RUNWAY SLOPE= -.0034 RUNWAY CONDITION - WET
SUMMARY OF GROUND VEHICLE DATA

pa1E lrux |ven- lrng |rive | AVC- WATER DEPTH | i35. lsxmn- DBV | MILES|WIND |WIND
1ae | ox | oef |LEFT |CEN- [RIGHT METER PMETER| SDR | IRAI-| DIR. |VEL.
971 TER #1 JLER | DEc.| Krs.
__.Lﬁm&m_xma_.m_
38 WD 16 17 ] .060!l .074 { .075
260 M {1619 |1622 .280
26BKIDD | 1619 [1622 470
26/ DBV {1621 {1623 2.56
26MILES [1022 {1623 L3467
.015{a/c 11625 [1626 1251 8
39] WD 16 | 27 | .018] .0211.020
T MM 11628 1630 .326
276KIDD !16.8 [1630 ! X 530
27iDBV |1629 |1632 . 2.49
.ZIFILES 163t} Tiel3l i ) 409
i
1 400 WD 16 32 | .013} .0151.020 |
M
0/18 ANKER11019 | - !
1] wp 10 ] 28 | .0571.076 | .072
1| {1035 [1037 A -
‘ TSIDD {1035 1037 &
- T TT037 {1038 : =
1 M1%s11037 [1038 —* 3
L030ta7c 1038 11039 st 2
2] wD 10 5 L0131 L0613} .021
3 2] MM {1054 [1946 . 364
2BKIDD {1044 1046 .602 §
21bBY  11uss lioaz ’ 013 k
3 2MILES 11046 l1047 .385
; 3; WD 10 47 L0101 L0101 .019
3
£ -3
]
NOTE: 1.MU-IGITLR VALUFS AT 4G dpiy, /€ too clese. Lround Vehicle ;
2.SKIDDT (10 VALULGL 14D M, Data Not Ruprvso:ntat ive
DBV LN RGN A1, . TO vacp,
G.MILES 10allue VA0S aln AVIERAGE
1 FROM 89 10 0 ¥iOuS,
% 18y
P i
{ .
i
i
!
3

o g
. " e
L
QLRETORSTe P,




TABLE XIII (cont'd)
CONCORDE SPECIAL CONDITIONS - LANDING REQUIREMENT EVALUATION TESTS

AIRP(RT: ROSWELL, N.M. RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV. 3666 FEET
RUNWAY CONDITION - WET
SUMMARY OF GROUMND VEHICLE DATA

AIRCRAFT: B-737 RUKWAY SLOPE= -.0034

DATE
hor3

RUN | VEM- |TIME |TIME
1cte | ox | oFr [LEFT [CEN- [RIGHT METER
TER

AVG. WATER DEPTH | »31. EKIDD DBV

SDR
¥}

MILES
TRAI-
LER

WIND
DIR.
DEG.

WIND
VEL.
KIS,

Sgg

hons

ANKER| 1048 11103

WD 10 56 1 .055) .074 1.069

1bD 1102 }1105

494

2
4
3] M 1102 {1105 - 306
3
3

DBV |1103 }1106

223

ILES |1104 {1106

.367

‘U35 TAJC (1106 [No Stdp

090

WD 11 08 | .016 { .019 |.017

5
4 | WM {1109 (1111 .330

bKIDD 11109 1111 ]

.552

DBV |1110 (1112

2. 44

.391

4
4
4 MILES {1111 [1112
6 | WD 11 14 |.012 |.014 |.020

TANKER {11120 =

) 113 20 | .g39 061 ! 060

JKIDD 1134 [i137

2496

DBV }1135 fi1%8

2.54

3
7
5. 1M 11134 H137 296
5
5
5

ILES {1136 {1138

3186

L035. 11 A/C 11139 No Ston

300

MM {1140 |1143 .370

S48

DBV  |1142 (1144

2.46

TLES 11143 1145

381

8
6
6 BKIDD 1140 11143
6
6
9

WD il 44 410 (11 ! 021

™

AT

NOTE: 1.MU-MEUIR VALUES AT 40 .
2.SKIDDOMIE G ER VAIUIS AL L0 !PH,
3.DBV SOR TROM 46 MPH, Tn 3100,
4 MILES IRATLER VALUE> ARZL AViRAGE
FroM 85 TQ 0 KLOIS,

141
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AIRPORT: ROSWELL, N.M.
AIRCRAFT: B-737

TABLE XIII (cout's)

CONCORDE SPECTAL CONDITIONS - LANDING REQUIREMEKT EVALUATION TESTS

RUNWAY CONDITION - WET
SUMMARY OF GROUND VEHICLE DATA

RUNWAY: 03 SURFACE: CONCRETE MEAN ELEV, 3666 FEET
RURKAY SLOPE= -,0034

£
; - AVG. WATER DEPTH | s~ bxiop 1es|wixo jwno | pav
3 . M- DBV {M
pATE [RUN |vEw- |TDE [TnRE
: v | oe |LEFT |CEN- [RIGHT METER PMETER| SDR | TRAI-| DIR.|VEL. | SDR
§ ICLE { O OFF
¥ 1973 TER #1 | LER DEG.| KTS.| #2
¥
¢ 10/18 4 1146 | -
: 10] w | 11 55| .052] .070] .071 )
H 71w [1200 |1203 2304
. 7 1200 11203 492
: 7{psv_ {1202 1204 2.61
7 MILES | 1203 [1204 ,392
.831 | A/C_ 11205 |%o stdo 120] 5
11| w | 12| 06 .014) .018 ] .021
BT W [ 1207|1209 356
8 BKIDD 11207 |1209 i : -530
8 By |1208 1210 L 2,43
8 MILES | 1209 1211 : Al
121 wp | 12 ] 11 . .0121.003..013
5 [TANKEK] 1213 1228 _
13 { WD 12 1 221 052! .0681 ,070 !
91 M |1227 {1229 .266
9 BKIDD {1227 1229 .516
9 {pBy 1228 |1231 2.61
9 MILES 11229 11231 . 371
L033 TA/C 11232 fNo Step 075 5
Ta | wp | 12 [32.5 | 011 | 014 .017
10 MM 1235 {1238 . 346
10 BKIDD | 1235 ]1238 .548
0 (DBV | 1236 (1239 2.40
10 MILES 1237 [1239 413 )
15 WD 12 | 38 | o1l o100l o1e { 1
ROTE: 1.MU-METER VALVES AT 40 !Pi.
2.SKIDDOIGTLR VAIUES AT 4o (PH,
3.DBV SLIY FROM 6O 101, TO S10P,
4 . MILES TRAILER VaLULS ARE AVLKAGE
FROM 85 TO O £LWO0s.
182
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TABLE
CONCORDE SPECIAL COMDITIONS - LANDINKC REQUIREMENT EVALUATION TESTS

X1

tcuncl,)

AIRPORT: ROSWELL, N.M. RUIMAY: 03 SURFACE: CONCRETE MEAK ELEV. 3666 FEET
AIRCKAST: B.737 BUNKAY SLOPE= -.003% RUXWAY CONDITION - WET
SUMMARY OF GROUND VEHICLE DATA
| . - AVG. WATER DEPTH | 1a:- L‘Kmn-l pav | wiiEs|wixp Jwixp | DBv |
DATE [RUx |vEn- [rove | . in :
1 | on | ei5 [LEFT ICFN- JRICGHT METER PMETER) SDR | 1Rai-| DIR.(VEL. | SDR
1973 iTER 1 |Ler | pEn.| kys.| #2
1, 18 [1] t[;\\’x ERi 1239 . 1233
o | W 121 381 ,037) 068]. 071
11 ] » 11253 {1256 1304
11 Bxipp 11.53 11256 495
11 [pBY 11254 j1257 2.1
1 MILES J1255 11297 j L 344
Usb_asc 11258 [Xo st i 0%l s
17 | wp 12 158.5 1.013 | .016..020
YT T (1259 (1302 i ;352
2 BR1op 11259 V302 : - 534
12 405¢ 11300 {1303 ! ! : . .53
1 TZ "n1Es 301 11303 . ; L -3711
o - Wb 13 02 ..n1H .« 015 01> i
r T PR 3
{ | i !
i : i
+ ] ]
. K ’
- } + s
; i !
i -
i . i i
! ;
i ! f
T H f
| i
i
NOTE: 1.MU-METIR VALUES AT +0 MPH,
2.SEIDDCIETNR VAT IS AT 40 N,
3.DBV SHR FRON 60 M. Tu STUP.
4.MILES TnATILR Valfns akb AVERAGE ‘
FROM 85 10 0 Kioss. 183
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TABLE Xxv1

737 MAIN CEAR TIRE MOMENTS OF INERTIA

Disc weight = 8,343 1bs
R =9 {pn

L = 283,75 = 41,0 = 242,75 in
T = 3.62 b {

ram2 2
Jo= ar = 0,92407 in-1bi-sec
Simulated worn tire

W = 210 1bs
Wy = 8,343 1bs
R =9 {n

L = 283,75 = 40,125 = 243,625 in
T = 6,9 sec

2 2
4
J+Jo‘ gwn+mn

"
= 87.54962 in-lbf-sec”
4 g

L= 86,62285 in-1bf-sec’
Service worn tire

W = 195 1bs
W, = 8,343 1bs
K =9 j,

L = 263,75 = 4¢,25 = 243,50 in

J o+ Jy = 79.22703 in-1bf-sec2

L= 78,30296 fn-1bf-sec?

Tt T e e el —————— e ——

A = 8,31989 in-lbf-sec2 1

i
i
[rarewe

et A L s
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TABLE XVII
B-737 AIRCRAFT TIRE TEST PROGRAM
FRICTION DATA
lest Surface 4l Tast Surface #2
ZRAKE CYCLE @ STA 55 + O BRAKE CYCLE @ STA 85 + 0
DATE & TEST vG, Ve,
BRUN NO. TIRE KNOTS _~ MAX ’ SKID KNOYS L MX : SKID
4efa=74-1 SINM, - - -
4-4-7422 WORK - - -
4e5<74-1 - - - 105,9 126 .035
4e9-7421 105 .130 .069 102 .110 034
4210-74-2 80 .179 071 76 . 194 .047
4-10-74-2 64 .193 .076/.051 60 .216 .060/.072
4-10-74-3 40,8 371 .163/.153 39,2 2391 .126
4-10-74-4 15.9 .652 ,294 14.4 .459 +265/.239
4-10-74-5 7.4 718 .415/.396 5.4 .687 .350
4ell=4=1 SERVICE
4-12-74=2 WORN 82.9 .261 ,103 103.5 .150 .059
412-74-3 111.0  .333 ,064/.087 78.7 .265 .066/.083
41274/, 65.4 417 161/,.142 107.0  DAMP/.348 .060/.032
4-12+74-5 42,0 577 ,206/.218 57.8 .320 .095
42127425 25.6 .651 0.280 37.9 473 .169/.162
4a12-74=) 6 77 - 23.7 . 586 .262
4215=74=1 9.7 .246 ,076/.078 6 .74 .38
90.5 .137 .072/.066
FAIRED CURVE SIM. 100 .135 .065
VALUES WORN 80 .17  ,075
60 23,095
40 .38 .14
20 .60 .265
5 .75 45
SERVICE 100 .17 .08
WORN 80 .30 108

60 43,16
40 36,23
20 .69 315
5 .78 -

187
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TABLE XIX

SUMMARY OF AIRCRAFT/DBV DATA
OBTAINED AT DATES AND/OR PLACES
OTHER THAN ROSWELL, N.M. DURING

OCTOBER 1973 - L-1011 & B-737

Aircrafe Location Date A/ SDR DBV__SDR Source/Remarks
L-1011 Boeing Field 1972 1.43 1.78 LR-25083 & BY
Phone From
1.56 1.84 Lockheed 12/19/73,
1.53 1.77 Flaps 42
1.70 1.79
1.74 1.67
B-737 Boeing Field - 1.45 1.63 Boeing
Roswell, N.M, 2/73 1.97 2,02 Flaps 40
2.08 2.11
2.03 1.98
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Appendix I[I- Concorde Special Conditions Landing kule

The Concorde 3Special Conditions applicable to the Landing Requirement are
~hown below for reference purposes,

F-15 Landing,
In lieu of the requircments in 8 25,125 the following apply:

(a) Reference landing distances established under Special Flight
Condition F-17, and scheduled landing runway lengths established under
Special Flight Condition F-18, must be determined -

(1) For all weights, altitudes, and ambient temperatur:s witnin
the operational limits established by the applicant for the

airplane;

(2) With all engines operating, and with one engine inoperative,
in the configuration selected by the applicant for landing in
cach such condition;

(3) VWith reference landing approach speeds established in
accordance with Special Flight Conditions F-16; and

(4) For smooth hard-surface runways with surface friction
characteristics corresponding with established wet/dry stopping
distance ratios of 1 to 4 inclusivi:, At Zhe option of the appli-
cant, data may be presented for adlitional runway surface types
and conditions that can be defined ard identified sufficiently

to cnable operation of the airplane in accordance with applicable
limitations, and for which compatibility with the airplane has
been established in accordance with Special Flight Condition F-45,

(b) The reference approach path angle must be selected by the appli-
cant and may not exceed 2,5 degiees,

(c) The height for initiation of the landing flare maneuver must be
svlected by the applicant as a height above the landing surface from which
satisfactory flare and landing can be demonstrated in compliance with the
provisions of paragraph (d) of this Special Condition,

(d) Landings made for determining compliance with any landing requirement
nay not require exceptional pilotiny skilil, strength, or alertness. Unless
otherwise prescribed, changes in configuration, speed, and thrust, and the
utilization of deceleration devices, must be made in accordance with proced-
ures established by the applicant for operation in gservice. Such procedures
nmust comply with the applicable requirements of 8 25,101 and, for purpose of
determining lanciny distances, must include the appropriate time delays pre-

scribed in 8 25,101(h)(3). In addition -

(1) The 'andings must be conducted on a representative smooth
hard-surface dry runway, and on a hard-surface wet runway with
surface friction characteristics corresponding to an established
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wet/dry stopping distance ratio approximating 2.0,

(2) The landing must be preceded by a steady approach, at the
approach path angle and landing approach speced prescribed for the
particular deronstration, down to a heigsht not preater than the
height solected or initiation o1l the landing flare, or 50 feet
above the landin: surface, whichever is higher, using a visual or
instruzent .lide slope systes for apprvach ansle reference. After
reachin. ine selected flare heivrht or 50 feet above the landiny [
curface, whichever is hi-her, the fli_ht path mav 2ot intentionally

be made stceper than the approach path an- le prescrilbed for the
ae w stration, ]

(3) Ihe landing must be made without excesgive vertical accelera-
tion, without uxeessive tendency to bounce, wse vier, or ground

loop, aud must bo consistently repruducible using. nurmal piloting
skill. In addition -

(i) 1he landing 1larce mancuver must be pertormed in the
sanner ostablished by tne applicant tor operation in scrvice;
(ii) TIhe noraal tf rust-management tecnniques ostablished by
the applicant for eperation in service must be wtilized and
may not permit torward thrust to be increased by tne tlight
crew atter descending to the selected tlare height or to

30 tcve above the landing surface, whichever is higher; and

(iii) The rate-ol-sink at touchdown may not «xceed 3 fect per
sccond.

{4) Thrust reversers and acrodynamic retardation devices may,

to the extent prescribed in subparagraphs (5), (6) and (7) of this
paragraph, be uscd in accordance with procedures cestablished by
the applicant tor operation in service, if they -

(i) Arc shown to be safe and reliable;

(ii) Are shown te be capable of being used so that consistent
results can be expected tor operation in serviee without re-
quiring exceptional skill, attention, or alcertness on the
part of the tlight c¢rew; and

(iii) Are such that the airplanc is cont ollable under the most
untavorable conditions tor operation in scrvice using normal
piloting skill,

(5) Lf thrust reversers are used to decelerate the airplane, the g
tollowing apply:

e e b =Y




(i) The maximum reverse thrusc that may be used on any
engine may not exceed that with vhich satisfactory directional
coatrol is demonstrated in accordance with Special Flight
Cordition F-34(e).

(1£) The Jortal amount of reverse thrust that may be used for
the purpose of establishing the all-engine and the onme~engine-
inoperative reference landing distances and scheduled laudirg
runvay lengths may not exceed -

(8) That determined in accordance vwith the provisions
of subdivision (i) of this subparagraph, and

(b) That available after a thrust reverser failure on %
an operating engine provided that the failure of a

thrust reverser is the most ciitical single fai'ure of
a deceleration device :r system for which failure is not ‘
shown to be extremely ..;robable, i

(iii) If reverse thrust varies with altitude or ambient
temperature, the effects of such variations on stopping :
Jdistance must be e¢stablished.

(6) Decceleration devices, including wheel brakes, which are not

. autcaatically actuated may not be actuated prior to derotation and
] toucndown of the nose wheel unless the procedure is shown to be ;
saf. under all landing conditions expected in operations in service,
and to provide consistent results without use of exceptional
piloting skill,

e ekl

(7) The pressures of the wheel braking systems may not exceed i
those specificd by the brake manufacturer, and the brakes may not
be uscd so as to cause excessive wear of brakes or tires, In
addition, retardation due to wheel braking may not exceed that
obtainable with tires representative of ‘the most unfavorable
tread design and state of wear intended for operation in service,

(¢) Reference landing distance data and scheduled landing runway
length data must include correction factors for the airplane -

(1) For runways with established wet/dry stopping distance
ratios of 1 to 4 inclusive, and

(2) ‘or wind, corrcsponding to not morce than 50 percent of the

nominal wind component along the landing paich opposite to the

direction of landing, and not less than 150 percent of the nominal .
w.nd component along the landing path in the direction of landing, :
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F~16 Landing Approach Spesds.

Reference laading approach speed(s) for approach with all engines operating,
and vith one engine inoperative, in the configuratior sppropriate to each
such condition, must be established in accordance witis the following:

(a) All engines operating, The all-engines-operating reference landing
approach speed, VRgr, must be sclected by the apnlicant and must provide
sufficient controllability, mancuverability, and performance, under all
normal operating conditions, to cnable the landing to be safely completed in
accordauce with the provisions of Special Flight Condition F-15(d)(3), aad
safely discontinued at any point on the approach path prior to initiating
the landing flare mancuver, In addition, VREFr mev not be less than -

(1) 1.3 Vypys or 1,25 Vypy if the airplanc has an operating auto-
matic speed control system for approach and landing that will
maintain airspecd within +5 knots of the selected approach speed
under realistic vaviromiental conditions equivalent to the wind
shcar and gusts prescribed in Advisory Circular 20,57A. Short term
airspeed fluctuations associated with gusts may be disregarded.

(2) 1.05 VycL, deternined in accordance with Special Flight
Condition F-22(c);

(3) A spced at which compliance is shown with the landing
configuration climb requircment of Special Flight Condition F-11;

(4) A speed at which compliance is shown with Special Flight
Conditions F-4(c); or

(5) Vgpy usud to show compliance with Special Flight Condition
F~37(a)(1l) and (b)(1).

(b) One engine inoperative, The one-cvngine-inoperative reference
Lintiug approacit spoeed, VRg, -1, auob boe sclected by tae applicant and must
pruv.de sufficient controllability, mancuverability, and performance, under
all normul operating conditions, to enable the landing to be safely completed
in acco. lance witn Special Flight Condition F-15(d)(3), and to cnable the
approach to be safely discontinued with onc-e¢ngine-inoperative at any point
on the approacn path prior to initiating the landing flare mancuver, and
sately continued to a safe landing in the event of failure of a second critical
engine, In addition, VReF-1, may net be less than -

(1) VREF;
(2) VmcL-2 determined in accordance wiea Special Flight Condition
F=22(d);
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(3) A speed at which compliance is shown with the one-engine-
inoperative climb requirements of Special Flight Coadition P-12(d);

(4) A speed at vhich compliance is showm with the two-emgines-
inoperative continued-approach requirements of Special Flight
Condition F-13;

(5) A speed at which compliance is shown with the requirements of
Special Flight Condition ~4{c); or

(6) Vggr-1 used to show compliance with Special Flight Condition
F-37(a)(2) and (b)(2).

F-17 Reference Landing Distances.

(a) The reference landing distances must be established as the sum of
the air segment, the transition segment, and the stopping segment *’..re -

(1Y The air segment is the hor:zontal distance from the point at
which the lowest part of the airplane is 50 feet above the landing
surface when the airpiane is on the approach path, to the point of
initial contact with the landing surface;

(2) The cransition segment begins at the end of the air segment,
and is the distance traversed to the point of initial application
of any dec -ration device following touchdown; and

(3) The stopping segment begins at the end of the transition
segment, and is the distance necessary to bring the airplane to a
complete stop, with the failure conditions specified in subparagraph
(c) of this Special Condition, measured to the most forward part

of the airplanc,

(b) In determining the reference landing distances compliance must
be shown with Special Flight Condition F~15(d), and the following:

(1) The approach path angle must equal the reference approach
path angle,

12) For the all-engine-operating landings, the speed at initiation
of the landing flare mancuver must not be lcss than the reference
landing approach speed, VRgp, established in accordance with
Special Flight Condition F-16(a).

(3) For the one-engine-inoperative landings, the speed at initiation

of the landing flare maneuver must not be less than the one-engine-
inopcrative reierence landing approach speed, VRpF-1, established
in accordance with Special Flight Condition F-16(b).
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(c) The leamgth of the stopping segment must be established -

(1) PFor the all-engine-opersting landings with the mos ¢ critical
single failure of a deceleration device or system, the failure
of which is not showm to be extremely ifmprobable; and

(2) For the onec-engine-inoperative landings with the most critical
single failure of a deceleratioa device or system that remains :
operative after shut dowm of the most critical engine and for

which failure is not showm to be extremely improbable.

Sche .

(a) Scheduled landing runway lengths must be based on the referemce
landing distances determined in accordance with Special Flight Conditien
. F-17, increased in length by the factors prescribed in subparagraphs (a)(1)
and (a)(2) of this Specisl Condition.

(1) The reference landing distances must be increased in length
by the distance increments showm to result from deviations in
landing approach speed to Vggp + 10 knots for all-engine landings,
and to Vgpp.) + 5 knots for one-engine-inoperative landings, with
the approach path angle equal to one degree less than the reference
approach path angle, or two degrees greater than the reference
approach path angle if the latter angular deviation results in.
longer scheduled landing runway lengths, and

(2) For alle-engine operating landings, the stopping segment of
the landing distance established under subparagraph (a)(1l) of
this Special Condition must be increased in length by 15 percent.

(b) In landing demonstrations made to show compliance with the provisions
of this Special Condition, the speed reduction(s) between initiation of the
landing flare maneuver and initial contact with the landing surface may not be
less than the speed reduction(s) associated with the air segment of the
corresponding reference landing distance. In addition, during the trasition
: segment, the time delays and the derotation technique in terms of control
inputs, must be the same as those used in establishing the transition
segment of the corresponding reference landing distance.

F-20 Longitudinal Control.

In addition to the requirements in 8 25,145 the following apply:

The airplane must have sufficient maneuvering capability, in smooth and
turbulent air and in turning muncuvers, to attain the positive and negative
incremental acceleration values (delta g relative to unaccelerated flight)
specified in the following subparagraphs, with the critical centers of gravity
and weights, and the airplane trimmed for the initial flight conditions

1 specified.
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(e) Approagh. 0.5g with the schedule approach speeds with an approa.:
path angle of 3 degrees and with the appropriate landing comnfigurations fu
all-engines-operating and for one-engine-inoperative.

In lieu of the requirements in 8.25.231, the following apply:

There may be no uncontrollable longitudinal stability characteristics during
takeoff or landing, or wheén rebound occurs during these maneuvers. The
controllability must be precise and without large discontinuities that may
result in rapid changes in heading or in turn capability., In addition -

(a) Wheel brakes must operate smoothly and may not cause any undue
tendency to nose over;

{(b) At touchdowm speeds of at least 10 knots low:r than the touchdown
speeds established for operation in service, and at the most forward c.g.,
it must be possible to lower the nose smoothly to the runway surface after
touchdown without encountering either excessive loads or rebound;

(c¢) Application of aer dyr~lc deceleration devices may not cause
longitudinal pitching that ca .ot be readily arrested;

(d) Satisfectory procedures must be established for the use of
serodynamic deceleration devices during landing, including landings with
one and two engines inoperative; and

(e) Unless their failure can be shown to be extremely remote, the
effects of partial and full failure of aerodynamic deceleration devices
on ground controllability must be determined for all reasonably expected
environmental conditions,

F-34 Ground Handling - Directional Stability and Control.
In lieu of the requirements in 8 25,233, the following apply:

There may be no uncontrollable directional stability characteristics during
takeoff or landing, or when rebound occurs during these maneuvers, The

controllability must be precise and without large discontinuities that may
result in rapid changes in heading or in turning capability. In addition -

(a) There may be no uncontrollable ground looping tendencies up to the
maximum demonstrated crosswind component established under 3Special Flight
Condition F-35,

(b) The airplane must be satisfactorily controllable, without exceptional
piloting skill or alertness, in landings at landing speeds established for
operation in service and with all engincs operating at minimum available
thrust, without using brakes or engine thrust to maintain a straight path,
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Cowpliance vith this paragraph msy be shous durisg the sll-esgines-operatiag
landings with minimum available thrust that are made in conjunction with
other tests, .

(c) The airplane must have adequate directional econtrol -
(1) During taxiing;
(2) Whenever acrodynamic deceleration devices are applied;

~(3) During operations on runways having the types and degrees
of roughness expected tv be encountered in operation in service;
and

(4) During ope ratioms on the types of runway surfaces expected to
be encountered in operatiom in service,

Compliance with subparagraphs (1) ans (2) of this paragraph msy be showm
du. ing taxiing prior to takeoffs made in conjunction with other tests,

(d) If thrust rzversers are used during landings to decelerate the
airplane, satisfactory procedures must be established for their use with -

(1) All engines operating, and
(2) One engine inoperative,

(e} Using the procedures in paragraph (d) of this Special Condition,
satisfactory directional control must be demonstrated without excessive
lateral deviation following a failure of the critical thrust reverser at
the most critical point during landing with -

(1) The landings made on & wet runway having surface frictionm
characteristics corresponding to an established wet/dry stopping
distance ratio approximating 2.0, in a crosswind with a 90-degree
component of not less than 10 knots from the unfavorable direction,
and corresponding headwind component not exceeding 10 knots;

(2) The rudder control forces not exceeding 150 pounds;

(3) Directional control maintained by the use of primary sero-
dynamic controls and rudder pedal nose-wheel steering, if appli-
cable, and without differential braking;

(4) The most unfavorable configuration selected for landing;

(5) The most unfavorable center of gravity;

(6) Any weight within the range of weights scheduled for landing;
and
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(7) Accomutability for the effects of reverse thrust variations
on controllability when reverse thrust varies with altitude or
ambient temperature,

. (f) 1f reverse thrust varies with altitude or msbient temperature,
the effects of such variations on coatrollability must be established.

& nd 111

~In lieu of the requirements in § 25.237, the following apply:

+. (&) A 90-degree cross componeat of wind velocity, showm to be safe
for takeoff and landing on dry runways, must be established at the most
critical weights. The minimum demonstrated crosswind component may not be
less than 25 knots measured at a height of 32.8 feet (10 meters) above the
runvay surface, or alternatively, not less than 27 knots measured at a

5h¢ight of 50 feet above the runway surface.

%0 (b) The approximate variation in the maximum peraissible 90-degree

cms component of wind velocity established in accordance with paragraph
(&) of this Special Flight Condition must be established for wet and icy
runvays by demonstration on runways having established wet/dry stopping
distance ratios of -

(1) 1 through 4; or

(2) Approximately 2, and extrapolating by any suitable method
for greater established wet/dry stopping distance ratios up to
4,0,

F=37 Low-Speed Characteristics.

At the maximum forward c.g. limit, it must be possible to safely land the
airplane in accordance with the provisions of Special Flight Condition
F«15(d)(3)(i) and (ii), using -

(a) An approach path angle of 3.0 degrees, with ~
(1) All engines operating at an approach speed not greater than
0.9VRgF, or Vggp minus 10 knots if the automatic speed control
pe

provision of cial Flight Condition F-16(a)\1) is applicable;
and

(2) One-engine-inoperative at an approach speed not greater than
0.95 Vpgr-1; and

’b) An approach path angle not less than 6.0 deyrees, with -

Page 207

o« A0

b ik e e



oY €T T
e T
g TT——

Yoy

e e T — At i

(1) All engines operating at an approach speed equal to Vpgr; and

(2) Onec e¢ngine inoperative at an approach speed equal to VRgp.}.

F-48 Performance Information.

In liecu of the requirements in 8 25.156/(c), the following apply:

The Airplane Flight Manual must contain a summary of the performance informa-

tion computed in showing compliance with applicable provisions of Part 25
and these Special Conditions, together with cescriptions of the airplane

contiguration and operating conditions applicable to such information,
including the following:

(a) Performance Data.

(+) Landing. The following data must be prescnted for the vari-

ables prescribed in subparagraphs (a)(l) and (a){(4) of Special Flight

Condition F-15, and, in addition, must be presented for the range

of weights between maximum landing and maximum takecff weights
(determined by extrapolation):

(i) Reference landing approach speeds as prescribed in
Special Flight Condition F-16;

(ii)
Condition F-17;

(iii) Scheduled landing runway lengths as prescribed in
Special Flight Condition F-18;

(iv) Refoerence landing distances, with all engines operating
and with one engine inoperative, using all deceleration
devices except thrust reversers;

(v) Reference landing distances, with all engines operating,
using all deceleration devices cexcept wheel brakes;

(vi) Height for initiation of the landing flare associated
with the roteronce landing distance, as prescribed in
Special Flight Condition F-15(c); and
(vii) The maxiuum reverse thrust used for determining the
reference laading distances and scheduled landing runway

lengths, diterwined in accordance with Special Flight
Condition 1-13(d)(5).
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